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INTRODUCTION
General

This report presents the results of our geotechnical engineering investigation for
the PFE 36 Acre property located on PFE Road, west of Oly Lane in Placer
County, California. The purposes of our work have been to explore the sile, soil
and ground water conditions across the property, and to provide geotechnical
engineering conclusions and recommendations regarding development of the

property with a single-family residential subdivision.
Scope
Our scope of work included the following tasks:

site reconnaissance;

2. review of historic USGS topographic maps and historical acrial
photographs of the property;

3. subsurface investigation, including the dnlling of six borings to a

maximum depth of approximately 15 feet below the ground surface;
4. lazboratory testing of selected soil samples; and

.

5. engineening analyses and preparation of this report.

Our office has performed several geotechnical engineering investigations in the
CORPORATE OFFIGE . i . ) . .
AT, ; e,  surrounding area. Site and soil-related information contained in those reports
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was used to assist in preparation of this report.
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Plates and Attachments

This report contains a Site Vicinily Map, Plate No. |; a Boring Location Plan, Plate No. 2; and,
Logs of Borings, Plates No. 3 through 8. An explanation of the symbols and classification
system used on the logs is included as Plate No. 9. Appendix A contains general information
regarding project concepts, exploratory methods used during our field investigation, and
luboratory test results not shown on the logs. Appendix B contains earthwork specifications that

may be used in the preparation of contract documents.

Proposed Development

Based on our conversations with County Builders, we understand the approximate 36 acre
property will be developed with a residential subdivision consisting of one- and two-story, wood-
frame houses with slab-on-grade lower floors. Building loads typical of ordinary residential
construction are assumed for the houses. Additional improvements will consist of roadways and

underground utility improvements.

Grading plans are not available, but we anticipale maximum excavations and fills to develop the
site an the order of 5 to 6 feet.

FINDINGS

Site Conditions

The subject property consists of gently to moderately rolling open grassland located just north of
the Sacramento/Placer County line in Placer County, California. The property is bounded ta the
north by PFE Road; ta the east by Oly Lane; to the south by a residential subdivision; and, to the
west by a rural residence. Our review of historic aerial photographs and topographical maps
indicates the property has remained relatively unchanged since the early 1960°s. Based upon the
topography from USGS Topographic Map of the Citrus Heights Quadrangle, 1992, site
elevations range from approximatety +120 feet to +130 feet mean sea level (msl).
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At the time of our field exploration, the surface of the site was covered with a low to moderate
growth of grasses and weeds. A naturaily occurring drainage swale {approximately 10 feet wide)
formed from the runoff of the adjacent residential subdivision, bisects the property running in an
east-west direction. A larger swale approximately 20 feet wide runs along the western side of the
property. Trees and shrubs were observed along the drainage swales. Within the southwestern

portion of the site we observed miscellaneous concrete debris on the ground surface.

Soil Conditions

The test borings revealed the upper one to three feet to consist of light brown, stiff, clayey silts
and medium dense, fine sandy silts. Underlying the surface soils were alternating layers of hight
brown, stiff to dense, clayey sands, silty sands and sandy silts to the maximum depth explored of
15 feet below existing site grades. These soils arc sometime slightly to well cemented. [n one

boring, tocated near the drainage swale, we observed the presence of a layer of sandy clay near
the surface.

Please refer to the Logs of Borings, Plates No. 3 through 8, for more detal regarding subsurface
soil conditions.

Ground Water

Free ground water was not encountered within the 15-foot maximum depth of cur borings
performed on August 20, 2002. The current Sacramente County ground water map (published
Spring 2000) indicates that the ground water beneath the area of the subject property is located at

an elevation of approximately -20 feet msl, or roughly 140 to 150 feet below the existing site
elevations.

CONCLUSIONS

Building Support

Field and laboratory test results indicate the undisturbed native sonls are capable of supporting

the proposed improvements. Portions of the surface soils near the concrete debris appear to be

W
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disturbed; these soils will require thorough processing and recompaction during earthwork for
support of engineered fills, foundations, slabs or pavements. In addition, clearing operations to
remove trees fikely will disturb the near surface soils. Disturbed areas must be excavated to a
firm buse and the excavations backfilled with engineered fill to provide adequate and uniform
support for fills and structures.

Our work indicates that engineered fill, properly placed and compacted in accordance with the

recommendations of this report, will be capable of supporting the planned residential struchures,

Excavation Conditions

The test borings were drilled with a CME-55 drill rig, which encountered littie difficulty
penetrating the soils, Based upon this and our experience, conventional grading and trenching
cquipment will be able to perform the excavations required at the site within the depths explored.

Excavations likely will stand at a near-vertical inclination for short periods of time, unless zones
or pockets of clean cohesionless sands are encountered or the consiruction is performed during
the rainy season, Excavations encountering perched water or saturated soils may slough or cave
1f left open for an extended period of time. Excavations entered by workers must cenform to
current Cal/OSHA requirements (i.e., sloped or braced shonng). Temporarily sloped excavations
should be constructed no steeper than one honzontal to one vertical (1:1).

Expansive Soils

The bonngs revealed clayey sands within a few feet of the surface. Laboratory tests indicate
these soils have a low expansion potential (see Plate No. Al). In our opinion, these soils are
capable of developing minor swelling pressures due to increases in soil moisture content.
Howevcer, our experience in the area indicates that potential expansive clays are typically present
above the cemented strata. If expansive clay soils are encountered and utilized to construct
building pads or are present within excavated areas of building pads, special preparation during
site grading, or presaturation of the soils subgrade prior to floor slab placement and

reinforcement of floor siabs will be required to minimize the effects of expansive soils.
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Pavement Subgrade Quality

Laboratory test results indicate the on-stte soil conditions contain variable concentrations of silt
and clay and typically such soils are lower quality materials for the support of asphalt conerote
pavements. Laboratory tests indicate the near-surface soils possess a Resistance ("R") value of
13 (Plate No. AZ). Based on our laboratory data and expenience in the area, we utilized an
R-value of 10 for design of pavements. Due to the possible variation of sols that may be
exposed at final subyrade elevation, additional laboratory testing should be performed during
construction to venfy our design recommendations.

Fill Matenial Suitabiiity

The ou-site non-expansive soils encountered in our borings arc considered suitable for use as
engineered fill materials if they are free of debris and organic concentrations, and are at suitable

moisture content. Special recommendations are contained in the Site Preparation and Engineered

Fill Construction section of this report regarding the use of expansive clays in engineered fill.

Ground Water/Seasonal Moisture

In our opinion, a permancnt ground water table should not be a factor in design, construction or
performance of the proposed subdivision. However, during the winter and spring months,
infiltrating surface run-off water will create saturated surface soil conditiens due to the
impervious nature of the underlying clays and cemented soils. It is probable that grading
operations attempted following the onset of winter raing and prior to profonged drying penieds
will be hampered by high soil moisture contents. Such soils, intended for use as engineered fill,

will require a prolonged period of dry weather and/or considerable acration to reach a moisture
content suitable for proper compaction,

Seigmic Code Design

The entire State of California is considered to be subject to ground shaking from numerous active
fault systems across the state. Based on tables provided in the 1997 edition of the Uniform
Building Code (UBC), the proposed development has the following site characteristics. The site

W
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is located within Seismic Zone 3. ‘The site soii conditions most closely approximate an S,
profile. The site is not located within 13 kilometers of an active or potentially active fault;

therefore, near-fault effects will not be a factor in selsmic design, nor is a seismic source type
assigned using the 1997 UBC.

Erosion and Wintenization

The on-site soils generally consist of silty sands, clayey sands and sandy silts. In our opinicn,
the undisturbed soils and fill materials consisting of on-site soils may be susceptible to erosion
by surface run-off that occurs dunng intense rainfall. As a minimurn, erosion control measures
including placement of straw bale sediment barriers or construction of silt filter fences in arcas
where surface mun-off may be concentrated would be prudent, The praject civil engineer should
develop a site-specific erosion and sediment control plan based upaon their site grading and
drainage plan and the anticipated construction schedule. The erosion and winterization measures
contained in the publication Erosion and Sediment Controf Guidelines for Developing Areas of
the Sterva Foorhills and Mountains, dated October 1991, would be appropriate for developing
such a plan,

sl Comosion Potential

A sample of the near-surface soil was submitted to Sunland Analytical Lab, In¢. for testing to
determine pH, resistivity, sulfate and chioride concentrations to help evaluate the potential for
corresive attack upon buried structures. The test results for the sample revealed minimum
resistivity of 2200 ochm-centimeters (Q-cm} with a seil pH of approximately 6.15. Sulfates were
recorded at 5.0 parts per million (ppm) and chlorides at 13.2 ppm. Results of testing performed
by Sunland Analytical Lab are summarized on Plate No. A2, in Appendix A

Published data indicates soils with fow resistivity values, typically less than 1000 Q-cm, a
chloride concentration greater than 200 ppin, a sulfate concentration greater than 150 ppm, ot
with a pH below 6.0, may significantly increase corrosion of reinforced concrete struchures.
Comparing this information te the test results indicates the native soils are not unusually

corrasive to buried metal or to reinforcement steel properly embedded in concrete. Use of
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concrete with a water/cement ratio of (L6 or fess along with a minimum three-inch cover over
reinforcernent steel may help to mimimize the effcets of corrosive soils, Use of Type I-11

Portland cement would be appropriale at this site based upon the test results and published data.

Wallace-Kuhl & Associales are not corrosion engingers. Therefore, to further define the soil
corroston potential at the site, or to determine the need or design parameters for cathodic

protection or grounding systems a corrosion engineer should be consulted.

RECOMMENDATIONS

Grading plans for the project have not been developed yet; therefore, for the purposes of
preparing this report we have assumed maximum excavations and fills of around 5 to 6 feet to
develop the site. Additionally, we assume that most of the building pads will be constructed
using native, granular soils, and building foundations will bear in granular engineered fill or non-
expansive native undisturbed soils. However, it is possible that some building pads may contain
expansive clay soils. When bwlding pads expose cxpansive clay soils, the clays should be
removed and replaced with on-site nonexpansive engineered fill, or the building pads will be

designated as expansive which will require special moisture conditioning prior to slab placement.

We should review the final grading plans to venify that the recormmendations of our report
remain applicable.

Stle Clearing

The site should be cleared of trees and larger vegetation designated for removal. Tree removal
should include the roothall and all surface roots larger than Y%-inch in diameter. The upper 12
inches of soil subgrades within areas of removed trees should be thoroughly cross-ripped to
EXpose any remaining root structures or debris. All exposed remnants should be removed and
debris and roots cleared from the site. Adequate removal of debris and tree roots may reguire
laborers and hand-picking to clear the subgrade soils to the satisfaction of our on-site
representalive, prior to further site preparation.
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Depressions resulting from clearing operations, as well as any loose, saturated, or organically
contaminated soils, as identified by our representative, should be cleaned out to firm, undisturbed
soils and widened, as necessary, to allow access with construction equipment. Depressions
should be backfilled with engineered fill in accordance with the recommendations contained in
this report.

Remaimng surface vegetation should be removed by stripping. Strippings should be hauled from
the site or used as fill only in backyard areas. Strippings used in backyards should be kept at
least five feet from building pads. Strippings should be moisture conditioned, not exceed a
vertical thickness of two feet and receive reason compactive effort. Discing may be a suitable
alternate 1o stripping, depending upon the quantity and condition of the arganics at the time
of grading. Discing should be allowed only with our upproval after review of the site
conditions at the time of grading.

Site Preparation and Enginecred Fill Construction

After clearing and organic removal are completed to the satisfaction of our representative, the
expased soils in areas to receive fill and at-grade areas should be scarified to a depth of at least
12 inches, moisture conditioned to at least the optimum moisture content and compacted to at
least 90 percent of the maximum dry density per ASTM D1557. Decper scarification may be
needed depending upon the depth of soil disturbance observed by our representative, Qur
representative will determine the need for the deeper scarification.

On-site soils are considered suitable for use in engineered fill construction, i free of significant
concentrations of organic material, rubble or debnis. Imported filt materials should be granular
materials with non-plastic fines (Plasticity Index of 15 or less / Expansion Index of 20 or less),
be free of particles greater than four inches in largest dimension. Imported soils must be
approved by our office prior to being transported to the project site. Clay soils, exposed during
site excavations may be used in deeper fills at the site, but should be excluded from the uppet
two feet of building pad fills, if possible.

W
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Engineered £ill should be placed in lifts not exceeding six inches in compacted thickness, with
each lilt being uniformly moisture condihoned to at least the optimum moisture content and
compacted to at least 90 percent relative compaction. Clay soils used in fill construction should
be moisture conditioned to at least two percent above the optimum moisture content. All
compaction should be based on the ASTM D1557 test standard.

The upper six inches of soil subgrade in pavement areas should be uniformly moisture
conditioned to at least the optiimurn moisture content and compacted to at least 95 percent
rclative compaction.

Lots achieved by excavation should be observed by our representative to determine whether clay
soils arc present. Expansive clay soils exposed at or within 12 inches of final building pad
elevation should be removed and replaced with on-site granular soils placed and compacted as
cngineered fill. The bid documents should include a per yard unit price for additional excavation
and replacement with engineered 1. 1f the clay soils are not removed from building pad
subgrades, or if clays are used for fill within the upper two feet of the building pads, these
building pads will be designated as expansive and will require special foundation and slab

construction recommendations.

Site preparation should be accoraplished in accordance with the recommendations of this section
and the appended Earthwaork Specifications (Appendix B). [ is esseniial thar our representative
be repularly present during the excavation, scarification and compaction operations 1o evaluate
the proper compaction of the materials. Our representative also showld be present throughout
grading operations to observe and test the fill materials, as necessary.

Foundation Design

MNon-Expansive Building Pads

Cme- and two-story residential structures may be supported upon continuous and isolated spread
foundations that extend at least 12 inches inio the compacted building pad, as measured from
lowest adjacent soil grade. For this project, the building pad subgrade is defined as the soil
surface on which capillary break gravel is placed. A continuous, reinforced foundation should be

WH
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utilized for the perimeter of the structures to act as a “cut-oft” to help minimize molsture
infiltration and varations beneath the slab-on-grade arcas of the structures, Continuous
foundations should be at least 12 inches wide; isolated spread foundations should maintain a

minimum 1 &-inch dimension.

Foundations bearing in undisturbed or recompacted native soils, engineered fill, or a eombination
of those matenials may be sized for vertical loads utilizing maximum allowable soil bearing
pressures of 1300 per square foot (psf) for dead Ioad, 2250 pst for dead plus live load, or 3000
pst tor total load, including the effects of seismic or wind forces. The weight of foundation

concrete extending below lowest adjacent soil grade may be disregarded in sizing computations.

We recommend that all foundations be adequately reinforced to provide structural continuity,
mitigate cracking and permit spanning of local seil irregulanties. The structural engineer should
determine the foundation reinforcing requirements. However, as g minimum, we recommend
that continuous foundations be reinforced with at Jeast two No. 4 steel reinforcing bars, placed
one each, ncar the top and bottom of the foundations.

Resistance to lateral displacement of shallow foundations may be computed using an allowable
friction factor of 0.30 multiplied by the effective vertical load on each foundation. Additional
lateral resistance may be achieved using an allowable passive earth pressure against the vertical
projection of the foundation equal to an equivalent fluid pressure of 300 psf per foot of depth.
These two modes of resistance should not be added unless the frictional component is reduced by
50 percent since mobilization of the passive resistance requires some horizontal movement,
effectively reducing the frictional resistance.

Expansive Building Pads

Foundations constructed on building pads containing expansive clays, as identified by our
representative, should be designed using the same recommendations as for building pads
constructed on non-expansive soils except that perimeter foundations should extend to at least 18
inches below lowest adjacent soil grade. Penmeter foundations should be continuous around the
structure to form a cut-off wall foundation to mimmize soil moisture variations beneath the
struchire.
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Interior Floor Slab Support

Non-Expansive Building Puds

Concrete slabs-on-grade may be suitably supported upon soil subgrades prepared in accordance
with the rccommendations in thas report. Interior concrete slab-on-grade floors should be a
minimum of four inches thick; however, the structural engineer should determine final slab
thickness and reinforcing based upon the anticipated floor loads. From a crack-control
standpoint, a light gauge 6x6/W1.4xW1.4 welded wire fabnic (in rolls) would be suitable for slab
reinforcement; however, it has been our experience that it is more difficelt to consistently locake
the lighter gauge wire mesh at mid-slab depth. Accurate and consistent location of the
reinforcement at mid-slab is essential to its performance and the risk of uncontrelled drying

shrinkage slab cracking is increased if the reinforcement is not properly located within the slab.

Therefore, we recommend consideration should be given to using a heavier gauge
6x6/W2.9x W2 9 wire (flat sheets) placed on chairs, or Ivo. 3 rebar at 24-inches cach way in the
slab.

The recommendations presented above are provided to help minimize soil-related cracking of
slab-on-grade floors. Egually important to the performance and appearance of Portland cement
concrete slabs is the quality of the concrete, the skill of the concrete contractor, curing techniques
utilized and the spacing of control joints.

Expansive Building Pads

In addition to the above recommendations, slabs constructed on expansive soils should contain at
least 6x6/W2.5xW2.9 welded wire mesh reinforcement or No. 3 rebar located on maximum 18-
inch centers each way throughout the slab, to help mimmize the effects of expansive clays.

Location of the reinforcement at mid-slab is essential to its performance.

Floor slabs constructed on expansive soils must have the upper 12 inches of the s;l subgrade
brought to a near-saturated condition, prior to concrete slab placement. Adequate moisture
conditioning must be verified by our office within 48 hours prior to slab placement. Use of the

vapor bamer membrane is considered mandatory when presaturation is accomplished.
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Floor Slab Moisture Penetration Resistance

1t 18 considered likely that floor slab subgrade =oils will become wet to near-saturated at some
time during the life of the structures. This is a certainty when slabs are constructed during the
wet seasons, or when constantly wet ground or poor drainage conditions exist adjacent to
structures. For this reason, it should be assumed that all slabs in living areas, as well as those
intended for moisture-sensitive floor coverings or materials, require protection against moisture
or mensture vapor penetration. Standard practice includes the gravel, plastic membrane and sand
as suggested above, However, the gravel and plastic membrane offer only a limited, first line of
defense against soil-related moisture. Recommendations contained in this report concerning
foundation and floor slab design are presented as minimum tequirements, only from the
geotechnical engineering standpoint.

It is emphasized that we are not slab moisture-proofing or moisture protection experts. We are
expressly stating that we make no guarantee nor provide any assurance that use of the sub-slab
gravel and sheet plastic will reduce stab moisture penetration to any specific amount or level,
particularly those required by fioor covering manufacturers. The builder and designers should
consider all available measures for slab moisture protection. It is commonly accepted that the
quality and thickness of the concrete slab are of primary importance to reducing moisture and
moistire vapor penetration.

Exterior Conctete Flatwork

Areas to receive exterior flatwork (sidewalks, patios, etc.) should be scarified, thoroughly
moisture conditioned and properly compacted prior to placement of concrete. Uniform moisture
conditicning of subgrade soils is important to reduce the risk of non-uniform moisture
withdrawal from the concrete and the possibility of plastic shrinkage cracks. Practices
recommended by the Portland Cement Association for proper placement and curing of concrete
should be followed during exterior concrete flatwork construction. Flatwark should be
independent of the building foundations and felt strips should be used to separate concrete slabs
from adjacent existing concrete structures.
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Trench Backfill

All utility trench backfill should be mechanically compacted in maximum 12-inch thick lifts,
We recommend that only native soils be used as trench backfill within the perimeter of the
building foundations to help minimize soil moisture variations beneath the structure. The native

soil backfill should extend at least three feet beyond perimcter foundation lines.

Utility trench backfill and compaction, and pipe bedding and initial backfill of utility lines within
County right-of-ways should conform with Placer County Standards and the pipe manufacturers
recommendations.

Site Drainage

Fipal site grading should be accomplished to provide positive drainage of surface water away
from the buildings and prevent ponding of water adjacent to foundations. The grade adjacent to
the structures should be sloped away from the foundations at a minimumn two percent slope for a
distance of at least five feet, where possible. Roof gutter downspouts and surface drains shonld
be connected to solid PYC piping and directed towards appropriate drainage facilities, or the

downspouts should drain onto concrete surfaces sloping away from the structures,

Preliminary Pavement Design

Based on Resistance (“R™) value testing, our experience in the area, and using a range of design
traffic indices, we have calculated pavement section altemnatives for a Resistance-value of 10.
The procedures used for designing the pavement section are in general conformance with the
“Flexible Pavement Structural Design Guide for California Cities and Counties” and applicable
portions of the Caltrans Highway Design Manual. The project civil engineer should select the
appropriate pavement sections based upon Placer County requirements. If higher quality soils

are exposed at subgrade elevation thinner paverent sections will be adequate.
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PAVEMENT DESIGN ALTERNATIVES
R-value = 10

3* g

3.5 1% 12
3* 11

6.0 24 14
3lax 12

6.5 3 L5
4* 13

2.0 4 22
5% 19

* includes the Caltrans factor of safety applied to the asphalt concrete thickness

We emphasize that pavement performance is critically dependent upon adequate and uniform
compaction of the subgrade s0ils, as well as all engineered fill and utility trench backfill within
the limits of the pavements. The upper six inches of pavement soil subgrade should be
compacted to at least 95 pereent relative compaction at a moisture content of at least the

optimum moisture content. Agerepate base should be compacted to at least 95 percent maximurm
dry density.

Materials quality and construction within the strucrural sections should comply with Placer
County Standards and applicable provisions of the Caltrans Standard Specifications.

Construction Testing and Observation

Geotechnical testing and observation services during construction is considered a continuation of

our geotechnical engineering investigation. Wallace - Kuhl & Associates, Ine, should be retained
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to provide testing and observation services gunng site grading, and foundaticn and pavement
construction. In addition, it is recommended that WK A be retained to check compliance with
design concepts and project specifications, and to provide consultation as required during
construction.

LIMITATIONS

Our recornmendations are based upon the information provided regarding the proposed
construction, combined with our analysis of site conditions revealed by field exploration and
laboratory testing programs, We performed our professional services in accordance with
generally accepted geotechmical engineenng principles and practices currently employed by
members of our profession practicing in the Sacramento Valiey area. If the proposed
construction is reodified, resited, or if it is found during construction that subsurface conditions
differ from those we encountered at our test boring locations, we should be afforded the
opportunity to review the new infermation or changed conditions to determine if our conclusions

and recommendations must be modified.

We recomnmend our firm be given the opportunity 1o review the final plans and specifications to

determine if our recommendations have been implemented in those documents.

We emphasize that this report 15 applicable only 10 the proposed construction and the
investigated site. This report should not be utilized for construction on any other site.

Wallace - Kuhl & Associates, Inc.

--""\--—;:
Troy W. Kamisky Stephen L. French
Staff Engineer Semor Engineer
TWK: SLF
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UNIFIED SOIL CLASSIFICATION SYSTEM

T
lSYMBOL

MAJOR DIVISIONS CODE TYPICAL NAMES
| ey Y e ]
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) T TR
Z = | coarse fraction > G [25(013L ] Silly gravess, grave? - sand - il mizlures
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APPENDIX A

GENERAL INFORMATION

The performance of a geotechnical engineering investigation at the site of the proposed
PFE 36 Acres residential subdivision located on PFE Road, west of Oly Lane in Placer
County, California, was authorized by Mr. Jack Coulter on August 18, 2002,
Aunthorization was for an investigation as deseribed in our proposal letter dated August 8,
2002, sent to our chent, County Builders, whose mailing address is 3050 Tilden Drive,
Roseville, Califormia 95661-7942; telephone (916) 782-1640; fax (316) 782-1810.

In performing this investigation, we made reference to a copy of a parcel map provided
by County Builder.

FIELD EXPLORATION

51X test borngs were drilled on August 20, 2002, utilizing a CME-35 truck-mounted drill
Tig at the approximate locations indicated on Plate No. 2. The borings were drilled to a
maximum depth of approximaiely 15 fest below existing grade using six-inch diameter
continucus flight helical augers. At various intervals, relatively undisturbed seil samples
were recovered with a 2)4-inch 0.1, 2-inch D)., Califomia sampler driven by a 140
pound hammer freely falling 30 inches. The number of blows of the hammer required to
drive the 18-inch long sampler each 6-inch interval was recorded. The sum of the blows
requircd to drive the sampler the lower 12-inch interval, or portion thereof, are designated
the penciration resistance or "blow count” for thal particular dove.

Immediately after recovery, the field enginesr classified the soil and the ends of the tubes
werg sealed with plastic caps to preserve the natural moisture content. Bulk samiples
were colliected of near-surface soils, the approximate locations of these samples are
indicated on Plate No. 2. The samples were taken to our laboratory for additional soil
classification and selection of samples for testing.

Selected bulk samples were collected of near-surface soils. Samples were taken to our
taboratory for soil classification and additional testing,

LABORATORY TESTING

Selected undisturbed soil samples were tested to determine dry unit weight {ASTM
12937}, natural moisture content {ASTM D2216} and unconfined compressive strength
(ASTM D2166).

One representative bulk sample was subjected to Resistance value testing (CT 301) and

Expansion Index (ASTM D4829). These test results are summarized on the attached
Plates Nos. Al and A2.

One near-surface seil sample was submitted to Sunland Analytical to determine the soil
pH and mimimum resistivity (CT 643), sulfate concentration {CT 417) and chloride
concentration (CT 422), Results frum these tests are included as Plate No. A3. \\“
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EXPANSION INDEX TEST RESULTS
UBC Standard No. 29-2
ASTM D4R829-RE

MATER AL DESCRIPTION:

Light brown, ¢layey fing, sandy silt

LOCATION: B2 (See plate No. )
: S - _ |
| Sample Pre-Test Post-Test Dry Density Expansion I
Denth Maisture (%) Maisture {%4) ipch) Index * i
-2 10,2 21.2 106 16 |
I . i i
CLASSIFICATION OF EXPANSIVE 5011 #==
EXPANSION INDEX FOTENTIAL EXPANSION
- 20 Very Low
21 - 50 Low
51-910 Medium
Ol - 130 Hiph
Above 130 Very High
* Corrected o 50% Saturation T
=* From UBC Table 29.C
\\“ P F E 36 ACRES WKA NO: 523202
P F E Road DATLE: 9902
WALLACE = KLHL & AR50CIATES, TN
oy L LRI AL SR G LRING Macer Counry, California PLATE NO: Al
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RESISTANCE VALUE TEST RESULTS
(Californma Test 301)

MATERIAL DESCRIPTION:  Light brown, clayey Hne sandy silt

LOCATION: B2 {See Plate o, 2)

Specimen ey Unie Motsture Exudation Expansion Pressure 4
M. Welght i Compaction Pressure Co{diad (D) - Value
(pct} (%) - (psi}
] 114 14,1 _ 438 42 152 22
2 117 13.0 33 33 43 b7
3 114 15.5 271 21 91 H

E-%alue at 300 psi exudation pressure = 13

\\“ PFE 36 ACRES WEKA NO: 5132.02
PFE Read DATE: 902

WALLACT - RUHL & ARSOUIATES. (%0 . .
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N Ul i s W VIRCS R TT AL Si VIS




Sunland Analytical
11353 Pyrites Way, Suite 4
Eancho Cerdova, CA 95670
(916) B52-8557

Date Reportad 09/04/2002
Date Submitted 08/29/z2002

To: Todd Kamisky
Wallace-Kuhl & Aszociates, Inc.
3050 Iodustrial Blwvd,
Wast Sacramento, Ca %5691

From: Gene Qliphart, Ph.D. \ Randy Horney
Geperal Manager \ Lab Mabnager

The reported analysis was requasted for ths following location:
Location : 5232.02-PFE 35 AC 8ite ID : B1.

Your purchase crder numbsr is 6205,
Thank you for your huesiness.

* Por future reference to thim analysis pleaze use SUN # 27952-725993 .

EVALUATION FOR SOIL CORROSION

80il pH G.15

Minimum Resistivity 2.20 cghm-cm {x1060}

Chloride 13.2 ppm 00.00132 %

Sulfate 5.0 ppm DO0.00050 %
METHCDS

pH and Min.Resistivity CA DOT Test #643 Mod.(Sm.Cell)
Sulfate CA DOT Teat #417, Chloride Ch DOT Test #4737

X PFE 36 ACRES WEKANO; 523202
PEFE Road DATE: 9102

WALLAD 0 KLHL & ARSDCINTES, iN0

GLOSCHNIC AL LG INULRING [lacer County, California PLATE NO:» A3
W GETHLOGIL & LAYTROaNSTST AL SERY 1TSS




PART J:

APPENDIX B
EARTHWORK SPECIFICATIONS

PFE 36 ACRES
PFE Road

Placer County, Califomnia
WKA No. 5232.02

GENERAL

1.1 SCOPE

a.

General Pescription

This item shall include all clearing of trees, brush and associated items;
preparation of surfaces to be filled, filling, spreading, compaction, observation
and testing of the fill; and all subsidiary work necessary to complete the grading
of the building areas to conform with the lines, prades and slopes as shown on the
accepted Drawings.

Geotechnical Engineer

Where specific reference is made to "Geotechnical Engineer” this designation
shall be understood to include both the firm and the individual representatives of

that firm.

1.2 PROTECTION

d.

Adequate protection measures shall be provided to protect workmen and passers-
by the site. Adjacent property shall be fully protecied throughout the operations.
[n accordance with generally accepted construction practices, the Contractor shall
be solely and completely responsible for working conditions at the job site,
including safety of all persons and property during performance of the work. This

requirement shall apply centinuously and shall not be limited te normal werking

hours.

\\ :ﬁ
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1.3

1.4

15

C. Any construction review of the Contracter's performance conducted by the
(ieatechnical Engineer is not intended to include review of the adequacy of the
Contractor's safety measures, in, on ot near the construction site.

d. Surface drainage provisions shall be made dunng the period of construction in a
mannecr to avand creating a nuisance to adjacent areas.

. The site and adjacent influenced areas shall be watcred as required to suppress
dust nuisance.

GEOTECHNICAL REPORT

a. A Geotechnical Engineening Report (WKA No. 5232.02, dated September 17,

2002} has been prepared for this site by Wallace - Kuhl & Associates, [nc.,
Creotechnical Engineers of West Sacramento, California [{916) 372-1434]. A
copy is available for review al the office of Wallace - Kuhl & Associates, Inc.
b. The information contained in this report was obtained for design purposes only.
The contractor 1s responsible for any conclusions he may draw from this report;
should he prefer not to -assume such risk, he should employ his own experts to
analyze available information and/or to make additional borings upon which to

base his conclusions, all at no cost to the Qwner.

EXISTING SITE CONDITIONS

The Contractor shall acquaint himself with all site conditions. If unshown active utilities
are encountered during the work, the owner shall be promptly notified for instructions.
Failure to notify will make the Contractor liable for damage to these utilities arising from

Contractor's operations subsequent to his discovery of such unshewn utilities.

SEASONAL LIMITS

Fill material shall not be placed, spread or rolled during unfavorable weather conditions.
When the work is interrupted by heavy rains, fill operations shall not be resumed until
field tests indicate that the moisture contents of the subgrade and fill materials are

satisfactory,

W
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PART 2: PRODUCTS
2.1 MATERIALS
a. All fill shall be of approved local materials from required excavations,
supplemented by imported fill, if necessary. Approved local malerials are defined
as local granular soil free from significant quantities of rubble, rubbish and
vegetation, and having been tested and approved by the Geotechmical Engineer
prior to use. Clods, rocks or hard lumps excecding four inches (4"} in final size
shall not be allowed in the upper two feet (2 of any fill placed in structural arcas.
b. Imported fill materials shall be approved by the Geotechnical Engineer; they shall
meet the above requirements; shall have plasticity indices not exceeding fifteen
(15), and an expansion indices not exceeding twenty (20); and, shali be of four-
inch {4"} maximum particle size.
€. Asphalt concrete, aggrepate base, aggregate subbase, and other paving products
shall comply with the appropriate provisions of the State of California {Caltrans)
Standard Specifications, dated July 1992,
PART 3: EXECUTION
31 LAYOUT AND PREPARATION

32

Lay out all work, establish grades, locate cxisting underground utilitics, set markers and

stakes, set up and maintain barricades and protection of utilities--all prior to beginning

actual earthwork operations.

CLEARING, GRUBBING AND PREPARING BUILDING PAD. AND PAVEMENT
AREAS

.

All vegetation to be removed, and loose and/or saturated materials shall be
removed and disposed of so as to leave the areas that have been disturbed with a
neat and finished appearance, free from unsightly debris. Excavations and
depressions resulting from the removal of such items, as well as any cxisting

excavations or loose soil deposits, as determined by the Geotechnical Engineer,

W
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33

shall be cleaned out to firm, undisturbed seil and backfilled with suitable
materials in accordance with these specifications.

The surfaces upon which fill is to be placed shall be plowed or scarified to a
mimmum depth of at least twelve inches (12"}, additional scanfication may be
required to remove any observed roots. Subgrade preparation shall continue until
the surface is free from ruts, hummocks or other uneven features which would
tend to prevent uniform compaction by the selected equipment.

When the moisture content of the subgrade 15 below that required to achieve the
specified density, water shall be added until the proper moisture content is
achieved.

When the moisture content of the subgrade is too high to permit the specified
compaction to be achieved, the subgrade shall be aerated by blading or other
methods until the meisture content is satisfactory for compaction.

After the foundations for fill have been cleared, plowed, or scarified, they shall be
disced or hladed until u.nifun'n and free from large clods, brought to the proper
moisture content and comi:acted to not less than ninety percent {50%) of the

maximum dry density as determined by the ASTM D1557 Compaction Test.

PLACING, SPREADING AND COMPACTING FILL MATERIAL

d.

The selected fill matenal shall be placed in lavers which when compacted shall
not exceed six inches (6") in thickness. Each layer shall be spread evenly and
shall be thoroughly mixed during the spreading to promote uniformity of material
in each layer.

When the moisture content of the fill material is below that required to achieve the
specified density, water shall be added until the proper moisture content is
achieved.

When the moisture content of the fill material is too high to permit the specified
degree of compaction to be achicved, the fill material shall be aerated by blading

or other methods until the moisture content is satisfactory.

WW
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After gach layer has been placed, mixed and spread evenly, it shall be thoroughly
compacted to at least ninety percent (90%) as determined by the ASTM D1557
Compaetion Test. Compaction shall be undertaken with equipment capable of
achieving the specified density and shall be accomplished while the fil! material 15
at the required motsture content. Each laver shall be compacted over its entice
arca until the desired density has been obtained.

The filling operations shall be continued until the fills have been brought to the

finished slopes and grades as shown on the accepted Drawings,

34 TESTING AND OBSERVATION

.

Grading operations shall be observed by the Geotechnical Engineer, serving as the
representative of the Owner. ~

Field density tests shall be made by the Geotechnical Enginecer after compaction
of each layer of fill, Additional layers of {ill shall net be spread until the ficld
density tests indicate that the mimmum specified density has been obtained.
Earthwork shall not be performed without the notification or approval of the
Geotechnical Engineer. The Contractor shall notify the Geotechnical Engineer at
least two (2) working days prior to commencement of any aspect of the site
carthworl.

It the Contractor should fail to meet the technical or design requirements
embodicd in this document and on the applicable plans, he shall make the
nccessary readjustments until all work is deemed satisfactory, as determined by
the Geotechnical Engineer and the Engineer. No deviation from the specifications
shall be made except upon wntten approval of the Geotechmeal Engineer or

Engineer.
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ALMOND RANCH RESIDENTIAL SUBDIVISION
Oly Lane
Placer County, California
WEKA No. 5373.04
July 8, 2003

INTRODUCTION

This report presents the results of our geotechnical engineering investigation for
the proposed Almond Ranch residential subdivision located east of Oly Lane,
south of PFE Road in Placer County, California. The purposes of our work have
been to explore the site, soil and ground water conditions across the property, and

to provide geotechnical engineering conclusions and recommendations regarding
residential development of the property.

Scope

TS

Our scope of work has included the following tasks:

1. site reconnaissance;

2. review of histonc USGS topographic maps and historical acrial
photographs of the property,

3. subsurface investigation, including the drilling of five test borings to a
maximum depth of approximately 1644 feet below the ground surface, bulk
sampling of anticipated pavement subgrade soils;

4. laboratory testing of selected soil samples;

3. engineering analyscs; and,

6. preparation of this report.

Qur office has prepared an Environmental Site Assessment of the subject property
(WKA No. 5373.03, dated June 6, 2003) and several geotechnical engineering
investigations in the surrounding area. Site and soil-related information contained
in those reports was used to asstst us in the preparation of this report.
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Our office also 15 presently prepaning a Geotechnical Engineering Report (WKA No. 3573.08)
for the planned Almond Ranch hunk sewer alignment. That report will be provided under a
separate cover,

Plates and Attachments

This report contains a Site Vicinity Map, Plate No. 1; a Boring Location Plan, Plate No. 2; and,
Logs of Borings, Plates No. 3 through 7. An explanation of the symbols and classification
system used on the logs is included as Plate No. 8. Appendix A contains general infortnation
regarding project concepts, exploratory methods used during our field investigation, and
Iaboratory test results not shown on the logs. Appendix B contains Earthwork Specifications that
may be used in the preparation of contract docwunents.

Proposed Development

Based on our conversations with representatives of Town Development of Sacramento, we
understand the approximate nine-acre property wilt be developed with a residential subdivision
conmisting of one- and two-story, wood-frame houses with interior slab-on-grade lower floors.
Building loads typical of ordinary residential construction are assumed for the houses.
Associated development will include construction of interior roadways, underground utilitics,
exterior flatwork, landscape corridors and sound walls.

Grrading pluns are not available, however, based on existing site topography we anticipate

maximum excavations and fills on the order of six to cight feet for residential development the
site.

FINDINGS

Site Conditions

The subject property consists of gently to moderately rolling open grassland, located adjzcent to
the north of the Sacramento/Placer County line in Placer County, Californsa. The property is
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bounded to the north by rural residences; to the east by an open field and rural residence; to the
south by a residential subdivision; and, to the west by an open field. Our review of histonic aerial
photographs and tepographical maps indicates the property has been histerically used for
agricultural purposes since the early 1960"s. Review of the USGS 7. 3-Minute Topographic Map
uf the Citrus Heights Quadrangle, California (1992}, indicates site ¢levations ranging from
approxumately +125 feet refative to mean sea level {msl) near the southwest corner of the
property to +140 feet msl near the eastern portion of the property.

At the time of our field exploration en June 3, 2003, the subject property supports a rural
residence, two horse and livestock shelters, irrigated pasture and natural grass grazing land for
horses. The rural residence and one live stock shelter are located near the southwest comer of the
site. The northwest portion of the site is supports the irrigated pasture, an equestrian area and a
horse shelter. The remainder of the site was vacant and covered with a moderate to dense growth
of voluntary grasses and weeds. A drainage swale (approximately 10 feet wide and 5 feet deep)
was observed in the southwest portion of the property and appeared to be formed naturatly from
the runoff from the adjacent properties. The drainage swale generally drains in a south to
northwesterly direction. The swale contained cattails, reeds, brush, trees and tall grasses, and
was observed to have minor amounts of clear running water. Mature trees and shrubs were

observed at various locations across the site with higher concentrations near the existing
residence.

Soil Conditions

Results of the test borings revealed the upper 3% to nine feet consisting of brown and light
grayish brown, silty clays and clayey silts underlain by interbedded layers of variably cemented
hne sands and silts to the maximum depth explored of 16% feet below existing site grades.

Please refer to the Logs of Borings, Plates No. 3 through 7, for more detail regarding subsurface
soil conditions at a particylar location.
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Ground Water

Frec ground water was not encountered within test borings drilled performed on June 3, 2003.
Review of the Sacramento County ground watcr map (published Spring 2000} indicates that the
ground watcr beneath the subject property is located at an elevation of approximately -20 fect
msl, of roughly 143 feet below the lowest existing sile grades.

CONCLUSIONS
Seismic Code Design

The entire State of California is considered to be subject to ground shaking from numerous active
fault systems across the state. Based on tables provided in the 1997 edition of the Uniform
Building Code (UBC), the proposed development has the following site characteristics. The site
15 located within Seismic Zone 3. The site soil conditions most closely approximate an Sp
profile. The site is not located within 15 kilometers of an active or potentially achive fault;

therefore, near-fault effcets will not be a factor in seismic design, nor is a seismic source type
assigned using the 1997 URC.

Building Support

Field and laboratory test results indicate the undisturbed native soils are capable of supporting
the proposed residential structures. We anticipate that the near-surface soils in the vicinity of the
existing rural residence and equestrian areas will become severely disturbed during site
demolition. Therefore, it is emphasized that thorough recompaction of the upper soils in these
areas will be important to providing uniform support for the planned structures and pavements,
Our work aiso indicates that engineered fill, properly placed and compacted in accordance with

the recommendations of this report, will be capable of supporting the planned residentjal
structures and pavements.
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Excavaton Conditions

The test borings were drilled with a CME-53 truck mounted drill rig, which encountered little
difficulty penetrating the on-site soils. Based upon this and our local experience, conventional
grading and trenching equipment will be able to perform the excavations required at the site
within the depths explored.

Excavations less than five feet in depth likely will stand at a near-vertical inclination for short
periods of time, unless zones or pockets of clean cohesionless sands are encountered or the
construction is performed during the rainy scason. Excavations encountering perched water or
saturated soils may slough or cave if left open for an extended period of time. Excavations that
exceed five feet in depth and wiil be entered by workers must conform to current Cal/OSHA
requirements (i.e., sloped, braced, or shored). Temporarily sloped excavations should be
constructed no stecper than one horizontal to one vertical (1:1).

Expansive Sails

Laboratory test results indicate the surface and near-surface silts and clays posses a moderate
expansion potential when tested in accordance with ASTM D4829 (see Plate No. Al). Based on
laboratory testing and our expericnce, these soils are capable of developing moderate swelling
pressures on foundations and slab system due to varying soil moisture contenis.
Recommendations to mitigate the effects of cxpansive soils are presented later in this Teport.

Pavement Subgrade Quality

Laboratory test results indicate the on-site silty clays are moderately good guality materials
(Resistance value of 19) for the support of asphalt concrete pavements (see Plate No, A2). Based
on our laboratory data and experience in the area, we have selected an R-value of 15 far design of

pavements to account for probable variations in the soils that may be exposed at final subgrade
elevation.
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Fill Material Suitability

The on-site soils encountered in our borings are considered suitable for use as engineered fill
materials if they are free of debris and organic concentrations, and are at suitable moisture

content. Special recommendations are contained in this report regarding the use of gxpansive
clays in engineered fill.

Soil Corrasion Potential

A sarnple of the near-surface soil was submitted to Sunland Analytical Labs for testing to
determine pH, resistivity, sulfate and chloride concentrations to help evaluate the potential for
corrosive attack upon buried metal structures and reinforced concrete. The test results for the
sample revealed a minimum resistivity of 1150 ohm-centimeters (£2-cm) with a soil pH of
approximately 6.30. Sulfates were recorded at 43.1 parts per miltion (ppm) and chlorides at
100.9 ppm. Results of this testing are summuarized on Plate No. A3,

Published literature’ suggests that a “corrosive ares™ is an area where the soil and/or water
contains more than 500 parts per milliog (ppm) of chlorides, more than 200 pem of sulfates, has
a minimum resistivity of less than 1000 ohm-centimeters or has a pH of ess than 5.5. Table 19-
A-4 of the 1997 UBC, Requirements for Concrete Exposed to Suifate-Containing Solutions,
indicates the suifate exposure for the samples tested are Negligible. Based on this criterion we
did not encounter a corrosive area within the site for the samples tested. Ordinary Type I-1I
Portland cement is indicated to be suitable for use on this project, assuming a minimum cover is
maintained over the reinforcement.

Wallace-Kuhl & Associates are not corrosion engineers. Therefore, to further define the soil
corrosion potential at the site, or to determine the need or design parameters for cathodic

protection or grounding systems, a comrosion engineer should be consulted.

' California Department of Traasportation Corrosion Technoiogy Section, Office of Materials and Foundationg,
Interim Corrosion Guidelings For Foundation Imvesiigations, WMay 1999,
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in our opinion, a permanent ground water table should not be a signiticant factor in design or
construction of the proposed subdivision, However, during the winter and spring months,
nfiltrating surface run-off water will create saturated surface soil conditions due to the
impervious nature of the underlying cemented soils. It is probable that grading operations
attempted following the onset of winter rains and prier to prolonged drying periods will be
hampered by high soil moisture contents. Such soils, intended for use as engingered fill, will
require a prolonged period of dry weather andfor considerable aeration to reach a moisture
content suitable for proper compaction. This should be considered in the construction schedule.

Eroston and Winterization

The on-site soils generaily consist of silts and clays. In our opinion, the undisturbed soils and fill
materials consisting of un-site 50ils may be susceptible to erosion by surface nn-off that occurs
during intense rainfall. As a minimum, erosion control measures mncluding placement of straw
bale sediment barriers or construction of silt filter fences in areas where surface run-off may be
concentrated would be prudent. The project civil engineer should develop a site-specific erasion
and sediment control plan based upon their site grading and drainage plan, and the anticipated
construction schedule. The erosion and winterization measures contained in the publication
Erosion and Sediment Control Guidelines for Developing Areas of the Sierra Foothills and
Mountains, dated October 1991, would be appropriate for developing such a plan.

RECOMMENDATIONS

Genersl

Grading plans for the project have not yet been developed: therefore, for the purposes of
preparing this report we have assumed maximum excavations and fills of around six to eight foet
to develop the site. The recommendations in this report are based on this assurnption.



ALMOND RANCH RESIDENTIAL SUBDIVISION
WEKA No. 5373.04

July &, 2003

Page 8

Also, the recommendations presented below are appropriate for typical construction in the late
spring through fall months. The on-site soils likely will be saturated by rainfall in the winter and
catly spring months, and will nol be compacted without drying be acralion or the addition of lime
(or a similar product) to dry the soils. Should the construction schedule reguire work to continue
durning the wet months, additional recommendations can be provided, as conditions warrant,

We should review the final grading plans to verify that the recommendations of our report refmain
applicable.

Site Clearing

Inttially, the site should be cleared of all surface and subsurface structures associated with current
development of the site, including all foundations, concrete and asphalt pavements, utility poles,
septic leach fields, bum pits and any underground utilities desigmated to be removed or relocated,
including all trench backfill. Existing domestic wells on-site should be properly abandoned in
accordance with Placer County Environmental Health Department requirements. Trees and shrubs
designated 1o be removed should include the entire roothal] and all roots larger than Ya-inch in
diameter. Excavations or depressions resulting from the removal of these items should be restared to
grade with engincered fill placed and compacted in accordance with the recommendations contained
in this report.

Existing drainage areas should be cleaned of organics, and saturated or unstable goils to eXpose
firm, native materials as determined by our representative. The excavated soils from the drainage
channel are anticipated to contain moderate concentrations of organics; therefore, we recommend
that the materials be disposed of off-site and not reused as fill materials. The exposed surface
should be scarified to a depth of at least eight inches, moisture conditioned to at least the
optimum moisture content (as necessary) and recompacted to at least 90 percent of the ASTM
D1557 maximum dry density, Qur representative can pravide alternative recommendations for
stabilizing the bottom of excavations, as conditions warrant,

Remaining surface vegetation should be removed by stripping. Strippings should be removed
from the site or used as fill only in backyard areas. Strippings used in backyards should be kept
at [east five feet horizontally from the building pads. Strippings should not be used in landscape
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areas berms that will support sound walls, Strippings should be moisture conditioned, not
excesd a vertical thickness of two feet, and receive reasonable compactive effort.

Discing may be a suitable alternate to stripping, depending upon the guantity and condition of
the organics at the time of grading. Discing should only be allowed with our approval after
review af the site conditions at the time of grading.

Site Preparation and Eneineered Fill Construction

Following clearing activities, the exposed soils in areas to receive fill and at-grade areas should
be scarified to a depth of at least 12 inches, moisture conditioned to at least two percent above
the optimura meisture content and compacted 1o at least 90 percent of the maximum dry density
per ASTM D1357. Decper scartfication may be required, depending upon the depth of soil
disturbance observed by our representative. Qur representative will determine the need for the
deeper scanfication.

In areas that presently and previously supported structures, the existing grades should be tharoughly
ripped and cross-ripped to a depth of 12 inches to help uncover and remove structure remnants,
debris and rubble. Adequate removal of debris and tree roots may require handpicking by laborers to
clear the subgrade soils to the satisfaction of our on-site representative, prior to further site
preparation. The processed soil should then be thoroughly moeisture conditioned to at least the

optimum moisture content and uniformly compacted to at least 90 percent of the ASTM 15357
maximum dry density,

If construction begins during the summer or fall, there a potential that the surface clay soils may
be desiccated deeper than the recommended depth of scarification. Should this condition exist,
the site should be continuously watered for a sufficient pericd of time to close the desiccation
cracks to within 12 inches of the surface. Prewatering of the site should not be necessary if

grading operations begin in the early spring months prior to the soils having a chance to dry
significantly

Coempaction activities must be performed in the presence of our representative who will evaluate the
performance of the subgrade under compactive Ioad and identify any loose or unstable soil
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conditions that could require additional excavation, Compaction operations should be accomplished
with a heavy, self-propelled, sheepsfoot compactor {Caterpillar 815 or equivaient).

Difficuity in achieving subgrade compaction or umusual seil instability may be indications of loose
fill associated with past subsurface items such as septic tanks, cisterns, dump pits or utility lines.
Should these conditions exist, the maienials should be excavated to check for subsurface structures
and the excavations backillled with engineered fill. We recommend construction bid documents

¢omlain a unit price {price per cubic yard) for all excess excavation due to unsuitable materials and
replacement with engineered il

Engineered fill to be placed on existing slopes that are steeper than six horizontal to one vertical
(6:1) should begin with a level bench constructed at the toe of the fill. The bench should consist
of a level terrace excavated horizontally four feet into the hillside. Benching should be done
progressively up the hillside at vertical increments not exceeding two feet. On slopes steeper
than four honzontal to one vertical (4:1}, 2 key should be constructed at the toe of the fiil. The
loe key should be at least 15 feet wide, centered along the toe of the fill slope, and cxcavated to a
depth of at least two feet (measured from the down-slope side) into dense matenials. Benching
and toe key construction must be observed and approved by our representative.

To reduce the potential for differential settlement of building foundations, the building pads
constructed partially by cut and partially by fill that exceed five feet in thickness, and individual
lots with fill differentiais that exceed five feet should be avoided. Building pads with cither of
these conditions should be over-excavated so that the fill differential across the building pad does
not exceed five feet. We should review the grading plans and work with the contractor to

determine the areas, if any, requiring over-excavation.

On-site soils are considered suitable for use in engineered fill construction, if free of significant
concentrations of organic material, rubble or debns. Imperted fill materials should be granular
materials with non-plastic fines (Plasticity Index of 15 or less, Expuansion Index of 20 or less and
R-value of at least 15}, be free of particles preater than four inches in largest dimension.
Imported seils must be approved by our office prier to heing transported to the project site. Clay
souls, exposed during site excavations may be used in deeper fills at the site, but should be
excluded from the upper foot of building pad fills, when possible.
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Engincercd fill should be placed in lifts not exceeding six inches in compacted thickness, with
each lift being umformly moisture conditioned to at least the optimum moisture content and
compacted to at least 90 percent relative compaction. Clay soils used in fill construction should
be moisture conditioned to at least rwo percent above the optimum moisture content.

The upper six inches of soil subgrade in pavement arcas should be uniformly moisture
conditioned to at least the optimum moisture content and compacted to at least 93 percemnt
rclative compaction.

Lots achieved by excavation should be observed by our representative to determine if clay soils
are present. Expanstve clay soils exposed at or within 12 inches of final building pad elevation
should be removed and replaced with on-site granular soils placed and compacted as engineered
fill. The bid documents should include a per vard unit price for additional excavation and
replacement with engineered fill. If the clay seils are not removed from building pad subgrades
ot if clays are used for fill within the upper foot of the building pads, such building pads will be
designated as expansive and will require special foundation and slab construction
recommendations. |

-

Site preparation should be accomplished in accordance with the recommendations of this section
and the appended Earthwork Specifications contained in Appendix B. [t is essential that our
represeniative be regularly present during the excavation, scarification and compaction
operations to evaluate the proper compaction of the materials. Our representative also should
be present throughowt grading operations 1o observe and test the fill materialy, as necessary.

Trench Backfill

All utility trench backfil! should be mechanically compacted in maximum 12-inch thick Lifts to at
least 90 percent of maximum dry density. We recommend that only native soils be used as
trench backfill within the perimeter of the building foundations to help mintmize soil moisture
variations beneath the structure. The native soil backfill should extend at least three feet beyond

perimeter foundation lnes. Jetting is not recommended for compaction of uility trench
backfill.
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Utility trench backfill and compaction, and pipe bedding and initial backfill of utility lines within
County right-of~ways should conform with Placer County Standards and the pipe manufacturers
recominendations.

Foundation Design

One- and two-story residential structures may be supported upon continuous and isolated spread
foundations that extend at least 12 inches into the compacted building pad, as measured from
lowest adjacent soil grade. For this project, the building pad subgrade is defined as the soil
surface on which capillary break gravel is placed. A continuous, reinforced foundation should be
utilized for the penimeter of the structures to act as a “cut-off” 1o help minimize moisture
infiltration and variations beneath the slab-on-grade areas of the structures. Continuous
foundations should be at Jeast 12 inches wide; isulated spread foundations should maintain a
minimum 18-inch dimension.

Foundations bearing in undisturbed or recompacted native soils, engineered fill, or a combination
of these materials may be sized for vertical loads utilizing maximum allowable soil bearing
pressures of 1300 per square foot (psf) for dead load, 2250 psf for dead plus live load or 3000 psf
tor total load, including the effects of seismic or wind forces. The weight of foundation concrete
extending below lowest adjacent soil grade may be disregarded in sizing computations.

We recommend that all foundations be adequately reinforced to provide structural continuity,
mitigate cracking and permit spanning of local soil iregularities. The structural engineer should
determine the foundation reinforeing requirements. However, as a minimum, we recommend
that continuous foundations be reinforced with at least two No. 4 steel reinforcing bars, placed
one cach, near the top and bottom of the foundations.

Resistance to lateral displacement of shallow foundations may be computed using an allowable
friction factor of 0.30 multiplicd by the effective vertical load on each foundation. Additional
lateral resistance may be achieved using an allowable passive sarth pressure against the vertical
projection of the foundation equal to an equivalent fluid pressure of 300 psf per foot of depth.
These two modes of resistance should not be added unless the frictional component is reduced by



ALMOND RANCH RESIDENTIAL SUBDIVISION
WKA No, 5373.04

July 8, 2003

Pape 13

50 percent since mobilization of the passive resistance requires some horizontal movement,
effectively reducing the frictional resistance.

interior Floor Slab Support

Non-Expanstive Building Pads

Conerete slabs-on-grade may be suitably supported upon soil subgrades prepared in accordance
with the recommendations in this report. Interior concrete slab-on-grade floors should be at least
four inches thick; the structural engineer should determine final slab thickness and reinforcing
based upon the anticipated floor loads, From a crack-control standpeint, a light gauge

6x6/W1 4xW1.4 welded wire fabrc {in rolls} would be suitable for slab reinforcement: however,
it has been our experience that it is more difficult to consistently Jocate the lighter gauge wire
mesh at mid-slab depth. Accurate and consistent location of the reinforcement at mid-slab is
essential Lo its performance and the nisk of uncontrolled drying shrinkage slab cracking is
increased if the reinforcement is not properly located within the stab. Therefore, we recommend
consideration should be given to using a heavier gauge 6x6/W2.9xW?2.9 wirc (flat sheets) placed
on chatrs, or No. 3 rebar at 24-inches cach way in the slab.

Interior floor stabs may be underlain by a layer of frec-draining gravel, serving as a deterrent to
migration of capillary moisture. The gravel layer should be at least four inches thick, and should
be graded such that 100 percent passes a one-inch sieve and none passes a No. 4 sieve.
Additional moisture protection may be provided by placing a sheet plastic membrane {10-mil or
thicker) directly over the gravel. The plastic membrane should meet or exceed the minimum
requirements for plastic water vapor retarders as outlined in ASTM E-1745. An optional, thin
layer of ¢lean sand zbove the membrane is acceptable, as an aid to curing of the slab concrete.

Expansive Building Pads

Slabs constructed on expansive soils should contain af leasr 6x6/W2.9xW 2.9 welded wire mesh
reinforcement or No. 3 rebar located on maximum 18-inch centers each way throughout the slab,
to help minimize the effects of expansive clays. Location of the reinforcement at mid-slab is
essential to its performance. Floor slabs coustructed on expansive soils must have the upper 12

inches of Lhe soil subgrade brought lo a near-saturated condition prior to concrete slab placement.
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Adequate moisture conditioning must be verified by our office within 48 hours prior to slab
placement. Use of the vapor barrier membrane is considered essential when presaturation is
accomplished.

Floor Slab Moisture Penetration Resistance

It 1s considered likely that floor slab subgrade soils will become wet to near-saturated at some
time during the life of the structures. This is a certainty when slabs are constructed during the
wet seasons, when the pads are moisture conditioned prior to slab construction, or when
constantly wet ground or poor drainage conditions exist adjacent to structures. For this reason, it
should be assumed that all slabs in living areas, as well as those intended for moisture-sensitive
floor coverings or matenials, require protection against moisture or maisture vapor penetration.
Standard practice includes the gravel, plastic membrane and sand as suggested above. However,
the gravel and plastic membrane offer only a limited, first line of defense against soil-related
moisture. Recommendations contained in this report concerning foundation and floor slab

design are presented as minimum requirements, only from the geotechnical enginecring
standpoint.

It is emphasized that we are not slab moisture-proofing or moisture protection cxperts. We are
cxpressly stating that we make no guarantee nor provide any assurance that use of the sub-siab
gravel and sheet plastic will reduce slab moisture penetration to any specific amount or level,
particularly those required by floor covering manufacturers. The builder and designers should
consider all availabic measures for slab moisture protection. 1fincreased protection againgt
vapor penetration of slabs is desired, a concrete moisture protection specialist should be
consulted. It is commonly accepted that maintaining the lowest practical water-cement ratio in

the slab is one of the most effective ways to reduce future moisture vapor penetration of the
completed slab.

‘The recommendations presented above are provided to help minimize soil-related cracking of
slab-on-grade floors. Equally important to the performance and appearance of Portland cement

concrete slabs is the quality of the concrete, the skill of the concrete contractor, cunng techniques
utilized and the spacing of control joints.
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Exterior Concerete Flatwork

Areas to receive extenior flatwork (sidewalks, patios, ete.) should be thoroughly moisture
conditioned and properly compacted prior to placermnent of concrete. Uniform moisture
conditioning of subgrade soils is important to reduce the risk of non-uniform moisture
withdrawal from the concrete and the possibility of plastic shrinkage cracks. Practices
recommended by the Portland Cement Association for proper placement and curing of concrete
should be followed during exterior concrete flatwork construction. Flatwork should be
independent of the building foundations and felt strips should be used to separate concrete slabs
from adjacent existing concrete structures.

Site Drainage

Final sitc grading should be accomplished to provide positive drainage of surface water away
from the buildings and prevent ponding of water adjacent to foundations. The grade adjacent to
the structures should be sloped away from the foundations at a minimum twe percent slope for a
distance of at [east five feet, where possible. Roof gutter downspouts and surface drains should
be connected to solid PVC piping and dirccted towards appropriate drainage facilities, or the
downspouts should drain onto concrete surfaces sloping away from the structures.

Pavement Desien

Based on Resistance (“R”) value testing, our experience in the area, and using a range of design
traffic indices, we have calculated pavement section alternatives for a Resistance-value of 15,
The procedures used for designing the pavement section are in general conformance with the
“Flexible Pavement Structural Design Guide for California Cities and Counties™ and applicable
portions of the Cultrans Highway Design Manual. The project civil engineer should select the
appropriate pavement sections based upon Placer County requirements.
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FPAVEMENT DESIGN ALTERNATIVES
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* mcludes the Caltrans factor of safity applied to the asphalt concrete thickness

We eraphasize that pavement performance is critically dependent upon adequate and uniform
compaction of the subgrade 50ils, as well as all engineered fill and utiiity trench backfill within
the limits of the pavements. The upper six inches of pavement soil subgrade should be
compacted to at least 95 percent relative compaction at a moisture content of at least the

optimum moisture. Aggregate base should be compacted to at least 95 percent maximum dry
density.

Materials quality and construction within the structural sections should comply with Placer
County Standards and applicable provisions of the Caltrans Standard Specifications.

Construction Testing and Obscrvation

Geotechnical testing and ubservation services during construction is considered a continuation of
our gectechnical engineening investigation. Wallace - Kull & Associates, Inc. should be retained
to provide testing and observation services during site grading, and foundation and pavement
construction. In addition, it is recommended that WEA be retzined to eheck compliance with
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design concepts and project specifications, and to provide consultation as required during
construction.

LIMITATIONS

Qur recomimendations are based upon the information provided regarding the proposed
construction, combined with gur analysis of site conditions revealed by field exploration and
laboratory testing programs. We performed our professional services in accordance with
generally accepted geotechnical engineering principles and practices currently employed by
members of our profession practicing in the Sacramento Valley area. If the proposed
construction is modified, resited, or if it is found during construction that subsurfiace conditions
differ from those we encountered at our test boring locations, we should be afforded the
opportunity to review the new informalion or changed conditions to determine if our conclusions
and recommendations must be modified.

We recommend our firm be given the opportunity to review the final plans and specifications to
determine if our recommendations have been implemented in those documents.

We emphasize that this report is applicable only to the proposed construction and the
investigated site. This report should not be utilized for construction on any other site, This report
is considered valid for the proposed construction for a period of two years following of this report.
If construction has not started within two years, we must re-evajuate the recommendations of this
report and update the report, if necessary.

Wallace - Kuhl & Associates, Inc.

Troy W. Kamisky
Staff Engineer

TWK.MMW
R:Dept. I - GeotechiAntive JobeiS373.04 - Almond Runch Res, Subdivision - GER\S374.04 - Almond Ranch Residestial Sub - GER, dog
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UNIFIED SOIL CLASSIFICATION SYSTEM
[ MAJIORDIVISIONS |SYMBOL| CODE . TYPICAL NAMES
i S ;g:&@ &::C Wall gradad gravels or gravat - sand mistures, ftle or no fines
: GRAVELS — S E -'_‘# I e e eee—m
i | GP Poorly gradad gravels or graval - sand mixtures, litle or no finas
@ | {Mcre than 50% of S Ay - .
5' 7 B | coarse fraction > et A jUIG ol M Sitty gravais, gra'u'al - gand - =it mixtures
“s8' no dsievesize) Qi — - S —
ew e ce %’ sy % Clayey gravels graxre! sand - clay mictures
0w - . o 2 . _
% E § | S " o © = | Well graded sands or gravelly sands, little or na fines
fge)  saNDs - el - -
= n SF L | Poery graded sands or gravelly sands, lite or no fimas
é (50% or mora of Il . K gravely - -
coarse fraction < | g ”J | Silty sands, sand - sit mixyres
no. 4 sieve size) —. . __| —
i o i .
! d _
i sC ////A Clayey sands, sand - clay mixLros
ML i Inarganic $lits and very fine sands, rock flour, sitty or clayey fine sands or clavey silts
SILT CLAYS L i with slight plastcity
w o _i - 1 cL % Hrganic clays of low to medium plasticity, gravalll_.f clays sandy clays. silty clays,
§ T8 LL < 50 _ 1 lgan clays o
g E E ! oL __ ——— QLirganic silts and organe silty clays of low plasticity
= E-ﬁ - . .—I'-.':—T-—I-I-I-I—c - —
% 5 § hMH : : : | : | | : L Imorganic silts, micaceaus or dlalnma::&ﬂus fine sandy or sall‘; s08s, efasts sty
wE | SILTS&CLAYS o \ :
£ CH \\ Inorganic c:days of high plashut].r, fat clar:.rs
LL250 AN -
OH T ©rganic clays of madium to high |::|1z|sln|:|.t‘§||r organic siky olays, nrganlc sills
HIGHLY ORGANIC SOILS | Pt [ -2-_-.=-] Paatand other highiy organic soils
OTHER SYMBOLS

= Initial Water Level
= Final Water Lavel

= Briva Sample: 21427 0.D. |
Modified California sampier

,ﬂ. = Drive Sample: no recovery

= Estimaled or gradational
material change lIne

= Obgerved materal change line .-

Laberatory Tests
Pl = Plasticity Index
El = Expansion Index
LUCC = Unconfined Compression Test I T
TR = Triaxial Comprassion Tast
GR = Gradational Analysis (Sieve)
K. = Pammeability Test

GRAIN SIZE CLASSIFICATION

CLASSIFICATION ! RANGE OF GRAIN SIZES
N S Sandard Grain Slza
Sieve Size L in Millmeters
BOLILDERS Abtve 127 I Abova 305
COBBLES 12* to 2° a0s 15 76.2
BRAVEL 2" to No, 4 75210 4.76
Coarse (o} 3o 28" 76210 181
fine ¢ 34" 1o No, 4 19.1 10 4.78
BAND No. 4 th No. 200 4,76 1o 0.074
coarse {C} Mo 4 to Mo, 10 478t 2.00
medlura {m} Ne. 10 1o No. 40 2,00 to 0.420
fine if) Mo, 4D to No, 200 0.420 ta 0.074
SILT & CLaY Below o, 200 Below 0.074
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APPENDIX A

GENERAL INFORMATION

The performance of a gevtechnical engineering investigation of the site for the proposed
Almond Ranch residential subdivision located east of Oly Lane, south of PFE Road in
Placer County, Calitornia, was authorized by Mr. Jack Couller on May 19, 2003,
Authorization was for an investigation as described in our proposal letter dated April 25,
2003, sent to our client, Town Development of Sucramento, whose mailing address is
3050 Tilden Dnive, Roscville, California 95661-7942; telephone {9146) 782-1640: fax
(916) 782-1810.

In performing this investigation, we made reference to a copy of an Asscssor's parcel map
provided by Town Development of Sacramento,

FIELD EXPLORATION

Five test borings were drilled on June 3, 2003 at the approximate locations indicated on
Plate No. 2, utilizing a CME-53 truck-mounted drill rig. The borings were drilled to a
muximum depth of approximately 163 feet below existing grade using six-inch diameter
solid flight helical augers. At various intervals, relatively undisturbed soil samples were
recovered with a 214-inch O.D., 2-inch LD, modified California sampler driven by a 140-
pound free falling hammer, The number of blows of the hammer required to drive the 18-
inch long sampler each 6-inch interval was recorded. The sum of the blows required to
drive the sampler the lower 12-inch interval, or portion thereof, are designated the
penctration resistance or “blow count” for that particular drive.

immediately after recovery, the field engineer classified the soil and the ends of the tubes
were sealed with plastic caps to preserve the natural moisture content. Buik samplcs were
collected of near-surface soils; the approximate lacations of these samples are indicated

on Plate No. 2. The sampies were taken to our lahoratory for additional soil classification
and selection of samples for testing.

LABORATORY TESTING

Sclected undisturbed soil sampies were tested to determine dry unit weight (ASTM
D2937) and natural moisture content (ASTM D2216}.

Onc representative bulk sample was subjected to Expansion Index test {ASTM D4829),
These test results are summarized on the attached Plate Mo, Al

One representative bulk sample was subjected to a Resistance value test (CT 301). These
test results are summarized on the attached Plate No. A2,

One near-surface soil sample was submitted to Sunland Analytical to determine the soil
pH and minimum resistivity (CT 643), sulfate concentration {CT 417} and chloride
concentrabion (CT 422). Results from these iests are included as Plate No. A3,



EXPANSION INDEX TEST RESULTS
UBC Standard No. 29-2
ASTM D4829
MATERIAL DESCRIPTION:  Light brown, slightly sandy, silty clay

LOCATION: B2 (See Plate No. 2)

sample Pre-Test Post-Test Dry Density Expansion
Depth Moisture (%) Moisture (%) (pcf) Index *
0-2 12.6 253 103 64

CLASSIFICATION OF EXPANSIVE SOIL **

EXPANSION INDEX POTENTIAL EXPANSION

0-20 Very Low

21-50 Low

51-90 Medium

91 -130 High
Ahove 130 Very High

* Corracted o 30% Saturation
** From UBC Table 29-C

w ALMOND RANCH RESIDENTIAL SUBDIVISION | WKA NO: 5373.04
{Oly Lane

DATE: /03
WALLACE » KUHL & ASSOCIATES, INC, .
oso LSGE?{;IEC}NICA& umwwm Placer County, California PLATE NO: Al




RESISTANCE VALUE TEST RESULTS
(Caltfornia Test 301)

MATERIAL DESCRIPTION: Light brown, slightly sandy, silty clay

LOCATION: B2 (See Plate No. 2)

Specimen Dry Unit Moisture Exudation CExpansion Pressure R
No.  Weight @ Compaction - Pressure (diai) {psf} Value
{pct} (*0) + (psi)
I 110 17.3 287 16 69 18
2 112 6.4 - 398 46 199 32
3 114 15.4 - 518 ]7 377 43

R-Value at 300 psi exudation pressure = 19

W ALMOND RANCH RESIDENTIAL SUBDIVISION | WKA NO: 5373.04
Cly Lane DATE: 7/03
WALLACE - KUHL & ASSUCD‘\TES, IMC,
GEOTECHNICAL ENGINBERING Placer County, California PLATENO: A2
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e Sunland Analytical
’J 11353 Pyrites Way, Suite 4
[P Rancho Cordova, CA Y5870
S {916} 852-8557

Date Reported

To: Troy Ramisky
Wallace-Huhl & Asgociates, Ing.
3050 Industrial Blwd.
West Sacramento, (z 95691

From: Gere Qliphant, Ph.D. \ Randy Horney/ A
General Manager % Lab Manager

The reported analysis was requested for the following location:
Location : 5373.04\ALMOND RCH. 3ite ID : B-2.
Your purchase order number is 5348,

Thank you for your business.

EVALUATION FOR SOIL COMROSION

Soil pH £.30

Minimum Resistivity 1.15  chm-ecm (x1000)

Chlorida 100.9 ppm og.o1oh9 %

Sulfate 43.1 ppn 00.00431 %
METRODS

PH and Min.Resistivity CA DOT Test #643 Med. {3m.Cell)
Sulfate CA DOT Test #417, Chiorida CA DDT Test #4272

* For futnre reference to this anazlysis please use SUN # 3853876258,

0671372003
Date Submitted 06/09/2003

ALMOND RANCH RESIDENTIAL SUBDIVISION
Oly Lane
Placer County, California
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APPENDIX B
EARTHWORK SPECIFICATIONS
ALMOND RANCH RESIDENTIAL SUBDIVISION
Oly Lane
Placer County, California

WEKA No. 5373.04

PART 1 GENERAL
1.1 SCQPE
a. General Deseription
This item shall include ail clearing of surface and subsurface structures, trees,
orush and associated items; preparation of surfaces to be filled, filling, spreading,
compaction, observation and testing of the fill; and al! subsidiary work necessary
1o complete the grading of the building areas to conform with the lines, grades and
slopes as shown on the accepted Drawings,
b. CGeotechnical Engineer -

Where sprcific reference is made to "Geotechnical Engineer” this designation
shall be understood to include both the firm and the individual represetiatives of

that firtn.

12 PROTECTION

a.

Adeguate protection measures shall be provided to protect workmen and passers-
by at the site. Adjacent property shall be fully protected throughout the
operations.

In accordunce with generally accepted construction practices, the Contractor shall
be solely and completely responsible for working conditions at the joh site,

including safety of all persons and property during performance of the work. This



Page B2

i3

1.4

requirernient shail apply continuously and shall not be limited to normal working
hours.

Any construction review of the Contractor's performance conducted by the
Geotechnical Engincer is not intended to include review of the adequacy of the
Contracter's safcty measures, jn, on or near the construction site.

Surface drainage provisions shail be made during the period of construction in a
manner to avoid creating a nuisance to adjacent areas.

The site and adjacent influenced areas shall be watered as required to suppress

dust nuisance,

GEOTECHNICAL REPORT

il.

A Geotechnical Engineering Report {WKA No, 3373.04, dated July 3, 2003) has
been prepared for this site by Wallace - Kuhl & Assocrates, Inc., Geotechnical
Engineers of West Secramento, Califomia [{916) 372-1434]. A copy is available
for review at the office of Wallace - Kuhl & Associates, Inc.

The information contained in this report was obtained for design purposes only.
The Contractor is responsible for any conclusions he/she may draw from this
report; should the Contractor prefer not to assume such risk, he/she should employ
their own cxperts to analyze available information and/or to make additional

borings upun which to basc their conclusions, all at no cost to the Owner.

EXISTING SITE CONDITIONS

The Contractor shall be acquainted himself with all site conditions. If unshown active

utilities are encountered during the work, the owner shall be promplly notified for

instructions. Failure to notify will make the Contractor liable for damage to these utilities

arising from Contractor's operations subscquent to the discovery of such unshown

utilities,



Page B3

1.5 SEASONAL LIMITS

Fill matenal shali not be placed, spread or rolled during unfavorable weather conditions.

When the work is interrupted by heavy rains, fill operations shall not be resumed until

field tests indicate that the moisture conients of the subprade and fill materials are

satisfactory.

PART 2:

PRODUCTS

2.1 MATERIALS

a.

All fill shall be of approved local materials from required excavations,
supplemented by imported fill, if necessary, Approved local materials are defined

as local granular soi] freg from significant quantities of rubble. rubbish and

vegetation, and having been tested and approved by the Geotechnical Engmeer
prior to use. Clods, rocks or hard lumps exceeding four inches (4") in final size
shall not be allowed in the upper two feet (2') of any fill placed in structural arcas.
Imported fill materiais shall be approved by the Geotechnical Engmeer; they shail
mect the above requirements; shall have plasticity indives not exceeding fiftcen
(13) when tested in accordance with ASTM D43 18, an expansion indices not
exceeding twenty (20) when tested in accordance with ASTM D4829, a resistance
value of fiftecn {15) or higher when tested in accordance with California Test a01;
and, shall be of four-inch (4") maximum particle size.

Asphalt concrete, apgregate base, apgregate subbase, and other paving products
shall comply with the appropriate provisions of the State of California {Caltrans)

Standard Specifications, latest edition.
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PART 3:

Tl

EXECUTION

LAYOUT AND PREPARATION

Lay out all work, establish prades, locate existing underground utilitics, set markers and

stakes, set up and maintain barticades and protection of utilities—-all prior to beginning

actual earthwark operations.

CLEARING, GRUBBING AND PREPARING BUILDING PADS AND PAVEMENT

AREAS

it.

All vegetation to be remnoved; remnants from existing residential improvements
including, but not limited to, foundations, slabs, septic svstems including leach
fields, fencing, rubble, rubbish, demolition debris and loasc and/or saturated
matenals shall be removed and disposed of so as to leave the areas that have been
disturbed with a neat and finished appearance, free from unsight!y debris.
Excavations and depressions resulting from the removal of such items, as well as
any exsting excavations or {oose soil deposits, as determined by the Geotechnical
Engineer, shall be cleaned out to firm, undisturbed soil and backfilled with
suitable materials in accordance with these specifications. Water wells, septic
tanks and leach fields shall be abandoned in accordance with Placer County
Department of Environmenlal Health requirements.

The surfaces upon which fill is to be placed shall be plowed or scarified to a
minimum depth of at least twelve inches {12"), additional scarification may be
required to remove any obscrved roots. Subgrade preparation shall continue until
the surface is free from ruts, hummocks or other uneven features which would
tend to prevent uniform compaction by the selected equipment.

In arcas that presently and previously supported structures, the existing gradcs shall
be thoroughly ripped and cross-ripped to a depth of twelve inches £12") to help
uncover and remove structure remnants, debris and rubble. The processed soil shail

then be thoroughly moisture conditioned to at least the optimurn moisture coptent
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and uniformiy compacted to at feast ninety percent (20%) of the ASTM 1557
maximum dry density.

When the moisture content of the subgrade is below the optimum moisture
content, water shall be added until the proper moisture cuntent is achieved,

When the moisture content of the subgrade is too high to permit the specified
compaction to be achicved, the subgrade shall be aerated by blading or other
methods until the moisture content is satisfactory for compaction.

Adfter the foundations for fill have been cleared, piowed. or scarified, they shall be
disced or bladed unti] uniform and free from large clods, brought to the proper
moisture content and compacted to not less thas ninety percent (90%) of the

maximum dry density as determined by the ASTM D1557 Test Method,

PLACING. SPREADING AND COMPACTING FILL MATERIAL

R

b

‘The selected il material shall be placed in lavers which when compacted shall
net exceed six inches (6") in thickness. Each layer shall be spread evenly and
shall be thoroughly mixed during the spreading to promote unifennity of material
113 each layer.

Engineered fill constructed on existing slopes steeper than six horizontal to one
vertical {6:1) shall begin with a level bench constructed at the toe of the fill.
Engineered fill constructed on existing slopes steeper than four horzontal to one
vertical (4:1) shall be keyed into the hillside at the toe of the fill. Benches and
keys shall be processed and constructed in accordance with the recommendations
ot the Geotechnical Engineering Report.

When the moisture content of the fill material is below the optimum moisture
content, water shall be added until the proper moisture content is achieved.
When the moisture content of the fill material is too high to permit the specified
degree of compaction to be achieved, the fill material shall be aerated by blading
or other methods until the motsture content is satisfactory.

After each layer has been placed, mixed and spread evenly, it shall be thoroughly

compacted to at least ninety percent (90%) of the maximum dry density as
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determined by the ASTM D1337 Test Mcthod. Compaction shail be undertaken
with equipment capable of achieving the specified density and shall be
accomplished while the {ill material is at the required moisture content. Each
tayer shall be compacted over its entire area until the desired density has been
obtained.

The filling operations shall be continued until the fills have been brought to the

tmished slopes and grades as shown on the accepted Drawings.

34 TESTING AND OBSERVATION

a.

Grading operations shall be observed by the Geotechnical Engineer, serving as the
representative of the Owner.

Field density tests shall be made by the Geotechnical Engineer after compaction
of each layer ot fill. Additional layers of fiil shall not be spread until the field
density tests indicate that the minimum specified density has been obtained.
Earthwork shall not be performed without the notification or approval of the
Geotechnical Engineer. The Contractor shall notify the Geotechnical Engineer at
least two (2) working days prior to commencement of any aspect of the site
earthwork,

If the Contractor should fail to meet the technical or design requirements
embodied in this document and on the applicable plans, the Contractor shall make
the necessary readjustments until all work is deemed satisfactory, as determined
by the Geutechnical Engineer and the Engineer. No deviation from the
specifications shail be made except upon written approval of the Geotechnical

Engineer or Engineer.
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Georechnical Engincering Report
PFE 14 ACRES
PFE Road
Placer County, California
WEKA No. 3373.02
January 20, 2003

INTRODUCTION
(ieneral

This report presents the results of our geotechnical engineering investigation for
the PFE 14 Acre property located on PFE Road, east of Cook-Riolo Road in
Placer County, California. The purposes of our work have been to explore the
stte, soil and ground water conditions across the property, and to provide
geotechnical engineering conclusions and recommendations regarding
development of the property with a single-family residential subdivision,

Scope
Our scope of work has included the following tasks:

1. site reconnaissance;

2. review of historic USGS topographic maps and historical aerial
photographs of the property;

3. subsurface investigation, including the drilling of three botings to a
maxinum depth of approximately 15 feet below the ground surface;

4. laboratory testing of selected soil samples; and,

5. engineering analyses and preparation of this report.

Qur office has performed several geotechnical engineering investigations in the
surrounding arca, Site and soil-related information contained in those reports

was ysed to assist in the preparation of this report.

QOur office is currently preparing an Environmental Site Assessment of the
subiect property {WKA No. 5373.01). Pertinent information contained in that
report alse was used to assist in the preparation of this report.
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Plates and Attachments

This report contains 2 Site Vicinity Map, Plate No. 1; a Boring Location Plan, Plate No. 2; and,
Logs of Borings, Plates No, 3 through 5. An explanation of the symbols and classification
system used on the logs is included as Plate No. 6. Appendix A contains general information
regarding project concepts, exploratory methods used during our field investipation, and
laboratory test resuits not shown on the logs. Appendix B contains sarthwork specifications that
may be used in the preparation of contract documents.

Proposed Development

Based on our conversations with County Builders, LLC, we understand the approximate 14 acre
property will be developed with a residential subdivision consisting of one- and two-story, wood-
frame houses with interior slab-on-grade lower floors. Building loads typical of ordinary
residential construction are assumed for the houses. Additional improvements will consist of
toadways and underground utility improvements.

Grading plans are not available, but we anticipate maximum excavations and §lls to develop the
site on the order of six to eight fest.

FINDINGS

Site Conditions

The subject property consists of gently to moderately rolling open grassland and an orchard,
located just north of the Sacramento/Placer County line in Placer County, California. The
propetty 1s bounded to the north by PFE Road; to the east by an open field; and, to the south and
west by rural residences. Our review of historic aerial photographs and tepographical maps
indicates the property has remained relatively unchanged since the mid 1960°s. Based upon the
topography shown on the USGS Topographic Map of the Citrus Heights Ouadrangle, 1992, site
elevations range from approximately +120 feet to +140 feet relative to mean sea level (msl).
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At the time of our field exploration, the surface of the site was covered with a low to moderate
growth of grasses and weeds. A natarally occurting drainage swale {approximately 15 to 20 feet
wide), formed from the runoff from the adjacent properties, extends along the western side of the
property. Running water was observed in the drainage swale at the time of our field
investigation on December 18, 2002, A rural residence is located near the southeast comner of the
site. Mature trees and shrubs were observed at various locations across the site with higher
concentrations near the northern and central portions of the property

Soil Conditions

The test borings revealed the upper one to three feet to consist of light brown, medium dense,
fine sandy silts with traces of clay. Underiying the surface soils are alternating layers of hight
brown and brown, dense, silty fine sands and fine sandy silts to the maximum depth explored of
15 fest below existing site grades. These soils are sometimes slightly to well cemented.

Please refer to the Logs of Borings, Plates No. 3 through 5, for more detail regarding subsurface
so1] conditions at a particular location.

Groond Water

Free ground water was not encountered within the 15 foot maximum depth of our borings
performed on December 18, 2002. The current Sacramento County ground water map (pubiished
Spring 2000) indicates that the ground water beneath the area of the subject property is located at

an elevation of approximately -20 feet msl, or roughly 140 feet below the lowest existing site
elevations.

CONCLUSIONS

Building Support

Field and laboratory test results indicate the undisturbed native soils are capable of supporting
the preposed residential improvements. Clearing operations to remove trees and existing
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structares likely will disturh the near-surface soils. Disturbed areas must be excavated to a firm
base and the excavations backfilled with engineered fill to provide adequate and uniform support
for site improvements. Qur work indicates that engineered filt, properly placed and compacted in

accordance with the recommendations of this report, will be capable of supporting the planned
residential shctures.

Excavation Conditions

The test borings were drilled with a John Deere Gator mounted drill rig, which encountered only
moderate difficulty penetrating the on-site soils. Based upon this and our local experience,

conventicnal grading and trenching equipment will be able to perform the excavations required
at the site within the depths explored.

Excavations likely will stand at a near-vertical inclination for short periods of ime, unless zones
or pockets of clean cohesionless sands are encountered or the construction is performed during
the rainy season. Excavations encountering perched water or saturated soils may slough or cave
if left open for an extended period of time. Excavations entered by workers must conform to
current Cal/OSHA requiremnents (i.¢., sloped or braced shoring). Temporarily sloped excavations
should be constructed no steeper than one horizontal to one vertical (1:1).

Expansive Sails

The borings revealed fine sandy silts at the surface, Laboratory tests indicate these soils have a
very low expansion potential. In our opinion, these soils are not capable of developing
significant swelling pressures due to increases in soil moisture content. However, our experience
in the area suggests that potential expansive clays may present above the cemented strata. If
expansive clay soils are encountered and utilized to construct building pads or are present within
excavated areas of building pads, presaturation of the soils subgrade prior to floor slab placernent
and reinforcement of floor siabs will be required to minimize the effects of the expansive soils.
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Pavement Subgrade Quality

Laboratory test results indicate the on-site fine sandy silts are moderately good quality materials
(Resistance value of 39) for the support of asphait concrete pavements. Based on cur laberatory
data and experience in the area, we have selected an R-value of 30 for design of pavements to
account for probable variations in the soils that may be exposed at final subgrade elevation,

Fill Matenial Suitability

The on-site non-expansive soils encountered in our borings are considered suitable for use as
engineered fill materials if they are frez of debris and organic concentrations, and are at suitable
moisture content. Special recommendations are contained in this report regarding the use of
expansive clays in engineered fill.

Ground Water/Seasonal Moisture

In our opinion, a perrnanent ground water table should not be a significant factor in design,
construction or perfermance of the proposed subdivision. However, during the winter and spring
months, infiltrating surface run-off water will create saturated surface soil conditions due to the
impervious nature of the underlying cemented soils. It is probable that grading operations
attemnpted following the onset of winter rains and prior to prolonged drying periods will be
hampered by high soil moisture contents, Such soils, intended for use as engineered fill, will

require a prolonged period of dry weather and/or considerable acration to reach a moisture
content suitable for proper compaction,

Seismic Code Desten

The entire State of California is considered to be subject to ground shaking from numerous active
fault systems across the state. Based on tables provided in the 1997 edition of the Uniform
Building Code (UBC), the proposed development has the following site characteristics. The site
is located within Seismic Zone 3. The site soil conditions most closely approximate an Sg,
profile. The site is not located within 15 kilometers of an active or potentially active fault;
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therefore, near-fault effects will not be a factor in seismic design, nor is a sefsmic source type
assigned using the 1997 UBC.

Erosion and Wintenzation

The on-site soils generally consist of fine sandy silts and silty fine sands. In our opinion, the
undisturbed soils and fill materials consisting of on-site soils may be susceptible to erosion by
surface run-off that occurs during intense rainfall. As a minimum, erosion control measures
wicluding placement of straw bale sediment barriers or constmction of silt filter fences in areas
where surface nin-off may be concentrated would be prudent. The project civil engineer should
develop a site-specific erosion and sediment control plan based upon their site grading and
drainage plan, and the anticipated construction schedule. The erosion and winterization measures
contained in the publication Erosion and Sediment Control Guidelines for Developing Areas of

the Sierra Foothills and Mountains, dated October 1951, would be appropriate for developing
such a plan.

3oil Corrosion Potential

A sample of the near-surface soil was submitted to Sunland Analytical Labs for testing to
determine pH, resistivity, sulfate and chloride concentrations 1o help evaluate the potential for
corrosive attack upon buried structures. The test results for the sample revealed a minimum
resistivity of 6970 ohrn-centimeters (Q-cm) with a soil pH of approximately 5.79. Sulfates were

recorded at 3.2 parts per million (ppm) and chlorides at 7.3 ppm. Results of this testing are
sumumarnized on Plate No. A3 in Appendix A.

Published literature’ suggests that a “corrosive area” is an area where the soil and/or water
contains mere than 500 parts per million {ppm) of chlorides, more than 200 ppm of sulfates, has
a minimum resistivity of less than 1000 ohm-centimeters or has a pH of less than 5.5. Table 19-
A-4 of the 1997 UBC, Reguirements for Concrete Exposed to Sulfate-Containing Solutions,
indicates the sulfate exposure for the samples tested are Negligible, Based on this criterion we
did not encounter a corrosive area within the site for the samples tested. Ordinary Type I-1I

* California Department of Transportation Corrosion Technology Section, Office of Materials and Fousdations,
Interim Corrosion Guidelines For Foundation Investigations, May 1999.
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Portland cement is indicated to be suitable for use on this project, assuming a minimum cover is
maintained over the reinforcement,

Wallace-Kuh! & Associates are not corrosion engineers. Therefore, to further define the soil
corresion potential at the site, or to determine the need or design parameters for cathodic
protection or grounding systems, a corrosion engineer should be consuited.

RECOMMENDATIONS

Grading plans for the project have not been developed yet; therefore, for the purposes of
preparing this report we have assumed maximum excavations and fills of around six to eight feet
to develop the site. Additionally, we assume that most of the building pads will be constructed
using native, granular soils, and building foundations will bear in granular engineered fill or non-
expansive native undisturbed soils. However, it is possible that some building pads may contain
expansive clay soils. When building pads expose expansive clay soils, the clays should be
removed and replaced with granular engineered fill, or the building pads will be designated as
expansive which will require special moisture conditioning prior to slab placernent.

We should review the final grading plans to verify that the recommendations of our report
remain applicable,

Stte Clearine

Prior to site grading, the site should be cleared of surface and subsurface structures associated
with current and past development of the site, including ali foundations, concrete slabs, and
underground utilities designated to be removed or relocated, including trench backfill, The site
should be cleared of any concrete rubble and any deleterious debris. Trees designated for
removal should include the entire rootball and all roots larger than Y-inch in diameter.

Loose or saturated soils within the drainage swale should be removed to expose firm undisturbed
soils, The bid documents should include a unit cost (per cubic yard) for removal of loose or
saturated soils and replacement as engineered fill.
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On-site septic tanks, leach fields and demestic wells should be abandened in accordance with
Placer County Environmental Management Department requirements. Depressions resulting
from the removal of the above items, as well as any loose, soft or saturated soils should be

cleanad out to firm native soils and backfilled with engineered fill in accordance with the
recommendations in this section,

Remaining surface vegetation should be removed by stripping. Strippings should be removed
from the site or used as fill only in backyard areas. Strippings used in backyards should be kept
at least five feet horizontally from the building pads. Strippings should be moisture conditioned,
not exceed a vertical thickness of two feet, and receive reasonable compactive effort.

Discing may be a suitable alternate to stripping, depending upon the quantity and condition of
the organics at the time of grading. Discing should only be allowed with our approval after
review of the site conditions at the time of prading.

Site Preparation and Engineered Fill Construction

After clearing and organic removal are completed to the satisfaction of our representative, the
exposed soils in areas to receive fill and at-grade areas should be scarified to a depth of at least
12 inches, moisture conditioned to the optimum moisture content or abave and compacted to at
least 90 percent of the maximum dry density per ASTM D1557. Deeper scarification may be
required, depending upon the depth of soil disturbance observed by our representative. Qur
representative will determine the need for the deeper scarification.

On-site soils are considered suitable for use in engineered fill construction, if fee of significant
concentrations of organic material, rubble or debris, Imported £l materials should be granular
materials with non-plastic fines (Plasticity Index of 15 or less, Expansion Index of 20 or less and
R-value of at least 30), be free of particles greater than four inches in largest dimension.
Imported soils must be approved by our office prior to being transported to the project site. Clay
soils, expesed during site excavations may be used in deeper fills at the site, but should be
excluded from the upper foot of building pad fiils, when possible.
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Enginesred fill should be placed in lifts not exceeding six inches in compacted thickness, with
each liff being uniformiy moisture conditioned to at least the optimum moisture content and
compacted to at least 90 percent relative compaction. Clay soils used in fill construction should
be moisture conditioned to at least two percent above the optimum moisture content. All
compaction should be based on the ASTM D1557 test standard.

The upper six inches of soil subgrade in pavement areas should be uniformly moisture

conditicned te at least the optimun meisture content and compacted to at least 95 percent
relabive compaction.

Lots achieved by excavation should be observed by our representative to determine if clay soils
are present. Expansive clay soils exposed at or within 12 inches of final building pad elevation
should be removed and replaced with on-site granular soils placed and compacted as engineered
fill. The bid documents should include a per yard unit price for additional excavation and
replacement with engineered fill. If the clay soils are not removed from building pad subgrades,
or if clays are used for fill within the upper foot of the building pads, such building pads will be

designated as expansive and will require special foundation and slab construction
recommendations. '

Site preparation should be accomplished in accordance with the recommendations of this section
and the appended Earthwork Specifications (Appendix B). [ is essential that our representative
be regularly present during the excavarion, scarification and compaction operations to evaluate
the proper compaction of the materials. Our representative also should be present throughout
grading operations to observe and test the fill materials, as necessary.

Foundation Design

One- and two-story residential structures may be supported upon continucus and isolated spread
foundations that extend at least 12 inches into the compacted building pad, as measured from
lowest adjacent soil grade. For this project, the building pad subgrade is defined as the soil
surface on which capillary break gravel is placed. A continuous, reinforced foundation should be
utilized for the perimeter of the structures to act as a “cut-ofF* to help minimize moisture
infiltration and variations beneath the slab-on-grade areas of the structures. Continuous
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foundations should be at least 12 inches wide; isolated spread foundations should maintain &
minimurm 18-inch dimension.

Foundations bearing in undisturbed or recompacted native soils, enginecred fill, or a combination
of these materials may be sized for vertical loads utilizing maximum allowable soil bearing

pressures of 1500 per square foot (psf) for dead load, 2250 psf for dead plus live load or 3000 psf
for total load, including the effects of seismic or wind forces, The weight of foundation concrete

extending below lowest adjacent soil grade may be disregarded in sizing computations.

We recommend that all foundations be adequately reinforced to provide structural continuity,
mitigate cracking and permit spanning of local soil irregularities. The structural engineer should
determine the foundation reinforcing requirements, However, as @ minirmem, we recommend

that continueus foundations be reinforced with at least two No. 4 steel reinforcing bars, placed
one gach, near the top and bottom of the foundations.

Resistance to lateral displacement of shallow foundations may be computed using an ailowable
friction factor of 0.30 multipiied by the effective vertical load on each foundation. Additional
lateral resistance may be achieved using an allowable passive earth pressure against the vertical
projection of the foundation equal to an equivalent fluid pressure of 300 psf per foot of depth.
These two modes of resistance should not be added unless the frictional comnponent is reduced by

50 percent since mobilization of the passive resistance requires some horizontal movement,
effectively reducing the frictional resistance.

Interior Floor Slab Support

Non-Expansive Building Pads

Concrete slabs-on-grade may be suitably supported upen soil subgrades prepared in accordance
with the recommendations in this report. Interior concrete slab-on-grade floors should be at Jeast
four inches thick; the structural engineer should determine final slab thickness and reinforcing
based upon the anticipated floor loads. From a crack-control standpoint, 2 light gauge
6x6/W1.4xW1.4 welded wire fabric (in rolls) would be suitable for slab reinforcement; however,
it has been our experience that it is more difficult to consistently locate the lighter gauge wire
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mesh at mid-slab depth. Accurate and consistent location of the reinforcement at mid-siab is
essential to its performance and the risk of uncontrolled drying shrinkage slab cracking is
increased if the reinforcement is not properly located within the slab. Therefore, we recommend
consideration should be given to using a heavier gauge 6x6/W2.9xW2.9 wire (flat sheets) placed
on chairs, or No. 3 rebar at 24-inches each way in the slab.

The recommendations presented above are provided te help minimize soil-related cracking of
stab-on-grade floors. Equally important to the performance and appearance of Portland cement
concrete slabs is the quality of the concrete, the skill of the concrete contractor, curing techniques
utilized and the spacing of contrel joints.

Interior floer slabs may be underlain by a layer of free-draining gravel, serving as a deterrent to
mugration of capillary moisture. The gravel layer should be at least four inches thick, and should
be graded such that 100 percent passes a one-inch sieve and none passes a No. 4 sieve.
Additional moisture protection may be provided by placing a sheet plastic membrane {10-mil or
thicker) directly over the gravel. An optional, thin layer of clean sand above the membrane is
acceptabie, as an aid to curing of the slab concrete.

Expansive Building Pads

Slabs constructed on expansive soils should contain ar least 6x6/W2.9xW2.9 welded wire mesh
reinforcement or No. 3 rebar located on maximum 18-inch centers each way throughout the slab,
to help minimize the effects of expansive clays. Location of the reinforcement at mid-slab is
essential to its performance. Floor slabs constructed on expansive soils must have the upper 12
inches of the soil subgrade brought to a near-saturated condition prior to concrete stab placement
Adequate moisture conditioning must be verified by our office within 48 hours prior to slab

placement. Use of the vapor barrier membrane is considered essential when presaturation is
accomplished,

Floor Slab Moisture Penetration Resistance

It is considered likely that floor slab subgrade soils will become wet 1o near-saturated at some
time during the life of the structures, This is a certainty when slabs are constructed during the
wet seasons, when the pads are moisture conditioned prior to slab construction, or when
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constantly wet ground or poor drainage conditions exist adjacent te structures. For this reason, it
should be assumed that all slabs in living areas, as well as those intended for moisture-sensitive
floor coverings or materials, require protection against moisture or moisture vapor penetration.
Standard practice includes the gravel, plastic membrane and sand as suggested shove. However,
the gravel and plastic membrane offer only 2 limited, first line of defense against sofi-related
maisture. Recommendations contained in this report concerning foundation and floor slab
design are presented as minimum requirements, only from the geotechnical engineering
standpoint.

It is emphasized that we are not slab moisture-proofing or moisture protection experts. We are
expressly stating that we make no guarantee nor provide any assurance that use of the sub-slab
gravel and sheet plastic will reduce slab moisture penetration to any specific amount or level,
particularly those required by floor covering manufacturers. The builder and designers should
consider all available measures for slab moisture protection, It is commonly accepted that the
quality and thickness of the concrete slab are of primary importance to reducing moisture and
moisture vapor penetration.

Exterior Concrete Flatwork

Areas to receive exterior flatwork (sidewalks, patios, etc.) should be thoroughly moisture
conditioned and properly compacted prior to placement of concrete. Uniform moisture
conditioning of subgrade soils is important to reduce the risk of non-uniform moisture
withdrawal from the concrete and the possibility of plastic shrinkage cracks. Practices
recommended by the Portland Cement Association for proper placement and curing of concrete
should be followed during exterior concrete flatwork construction. Flatwork should be
independent of the building foundations and felt strips should be used to séparate concrete slabs
from adjacent existing concrete struchures.

Trench Backfill

All utility trench backfill should be mechanically compacted in maximum 12-inch thick lifis to at
least 90 percent of maximum dry density. We recommend that only native soils be used as
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trench backfill within the perimeter of the building foundations to help minimize soil moisture
variations beneath the structure. The native soil backfill should extend at least thres feet beyond

perimeter foundation lines. Jetting is not recommended for compaction of utility trench
backfill,

Unlity trench backfill and compaction, and pipe bedding and initial backfill of utility lines within
County right-of-ways should conform with Placer County Standards and the pipe manufacturers
reconimendations.

Site Drainape

Final site grading should be accomplished to provide positive drainage of surface water away
from the buildings and prevent ponding of water adjacent to foundations. The grade adjacent to
the structures should be sleped away from the foundations at a minimum two percent slope for a
distance of at least five feet, where possible. Roof gutter downspouts and serface drains should
be connected to solid PVC piping and directed towards appropriate drainage facilities, or the
downspouts should drain onto concrete surfaces sloping away from the structures,

Pavement Design

Based on Resistance (“R™) value testing, our experience in the area, and using a range of design
traffic indices, we have calculated pavement section alternatives for a Resistance-value of 30.
The procedures used for designing the pavernent section are in general conformance with the
“Flexible Pavement Structural Design Guide for California Cities and Counties” and applicable
portions of the Caltrans Highway Design Manual. The project civil engineer should select the
appropriate pavement sections based upon Placer County requirements.
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PAVEMENT DESIGN ALTERNATIVES
R value 30

6.0 3 9
3 g
6.5 3 10
3A* 9
9.0 4% 15
b 13

* includes the Caltrans factor of safety applied to the asphalt concrete thickness

We emphasize that pavement performance is critically dependent upon adequate and uniform
compaction of the subgrade soils, as well as all engineered fill and utility trench backfill within
the limits of the pavements. The upper six inches of pavement soil subgrade should be
compacted to at least 85 percent relative compaction at 2 moisture content of at least the

optimum moisture. Aggregate base should be compacted to at least 95 percent maximum dry
density.

Materials quality and construction within the structural sections should comply with Placer
County Standards and applicable provisions of the Caltrans Standard Specifications.
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Consgtruction Testing and Observation

Geotechnical testing and observation services during cornstruction is considered a continuation of
our geotechnical engineering investigation. Wallace - Kuhl & Associates, Inc. should be retained
to provide testing and observation services during site grading, and foundation and pavement
construction, In addition, it is recommended that WK.A be retained to check compliance with

design concepts and project specifications, and to provide consultation as required during
construction.

LIMITATIONS

Our recomimendations are based upon the information provided regarding the propesed
construction, cornbined with our analysis of site conditions revealed by field exploration and
laboratory testing programs. We performed our professional services in accordance with
generally accepted peotechnical engineering principles and practices currently employed by
members of our profession practicing in the Sacramento Valley area. If the propased
construction is modified, resited, or if it is found during construction that subsurface conditions
differ from those we encountered at our test boring locations, we should be afforded the
oppottunity 1o review the new information or changed conditions to determine if our conclusions
and recommendations must be modified.

We recommend our firm be given the opportunity to review the final plans and specifications to
determine if our recommendations have been implemented in those documents.
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We emphasize that this report is applicable only to the proposed construction and the
investigated site. This report should not be utilized for construction on any other site.

Wallace - Kuhl & Associates, Inc.

b Ly

Troy W. Kamisky Stephen L. French
Staff Engineer Senior Engineer

TWK: SLF

WL

Ma T



T et | 1= — w W — L { T
. s ,
2 -
o "z T ey PUCE | o . |
ﬂ=| WINEYARD gﬁl | e 1 -
2. . [ B et | 5 3
il .. E i =
! | ) ! ¥ INEYARD RO - o
: ] a0, zﬂ_'—tr""
' | 53
" ! a <l
+ l - AW RSN - .\ .
! et
E g | | MLH@F
PLACER| ® COUNTY S
o 2 ! sl gF
N R N Pl 8
g I e
> r S B e U | msevire wstan
e - S L ~SLASER 5 FREATNENT PO —
5 A R
HRICE oT i 95 ; 4 7 g ! HILLTOP
E i o : [ 1
F5 b '

A - . - 9
il P | . : RO ~ FFE] RD
SABRE 2 "

Bla Ty ° S P
e - U E | o 5
e ey, e, = | PACIFIC
%I-! T?E?E ‘Ii rri_n‘_—’;?’} : -“-.-'F.'--:;' S;TE i U plRaS 5
& e T 1 BT STt &
F ¥ - !||'i T
= 3 ~ |5 e o
= mﬁn " s
n
[ 1Tl

mg
159
a0
- o M
N e o .
v | e g F: t. = I:- w e
1 3 ER A BT
o it i B 5
=iy
e 1"" L%
= LT, o] o
n A A A B [o
!ﬁm;ri F 2 ol &
EEE ] eoxer| -
RN 1-==|E ] I
l "Bl Ee =
=
- g
. N [
. Pl s [
- s T P
. R
L lﬂ:l W. Eg; .._Z
B0 7 5 812 B R
B R E T "D,
T [ ——— 1. ok | Ay L.

Adapted from the Thomas Guide
Sacramento and Solano Counties

Street Guide and Directery, 2001 edition, 0 930 1500 T
Scale in Feat

Y PFE 14 ACRES WKA NO: 5373.02
PFE Road DATE: 1/03
WALLA((;'EH: KUHL & ASSOCIATES, INC.
GEQTECHN > : iforni .
_ ceoro0 &Ltm%mgwcﬁ Placer County, California PLATE NO: 1




& -Appreximate soil boring location
A -Approximate bulk sample location

Adapted from the Sacramento County
Assessor's Map Book 23, Page 26.
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(] . O o BORING NUMBER: D! DRILL RIGMETHOD; o
Eo (W Ja s |E¢ 5 t1E2 »|Ew DATE CRILLED: 12/18/02 GIDDINGS JD 406W-INCH
a3 2| 53 E |zo|ed g g |89 LOGGED BY: WAN SOLID FLIBHT AUGERS
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| @ =3 SOIL DESCRIPTION AND REMARKS
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1. This log depicts cooditions only at the
- — boring location, ses Plate Mo, 2, and
J L ouly oo ke dae of ficld expliomtion,
N 2. Ground water was not encoumiErsd
B i the boring.
b I~ 3, For an oxplanation of the symbals nscd
_ L in the bering log, 522 Flate Mo,
4. Blow gounts relate to 70 poutud haud
] " operated hammer and 13 inch drop.
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UNIFIED SOIL CLASSIFICATION SYSTEM
MAJOR DIVISIONS ~ : SYMBOL| GODE TYPICAL NAMES

oWy &.aa':’acf.oﬁn‘ ¥all graced gravals or gravel - sand mixhores, lithe or no fnas

GRAVELS iy - .
{M than 50% of GF e Foorty graded gravels or gravat - sand mixtures, Ite or o fines
ore n s QT ! =

E . ! e T O] ] =

§3g| coarsefraction> | @y IG5 A Sily gravais, gravet - sand - sill mixiures

pd 23| no. 4 sieve size) i Felo k| _

- § E GC [ ) A{%{; Clayey gravels, gravel - sand - clay mixures

5 A _ ) o iy 2 .

ﬂ £ § W ?u N R ¢ | Wall graded sands or gravelly sands, lite or no fines

% B2 SANDS b e - - -
=4 SP . o | Poorly graded sands or gravelly sands, litte or ne fines

g {50% or more of ey

coarse fraction < =M Slﬂ.'jf sands, sand - silt mixtunes
no. 4 sieve sizey | —-.

T
W : -
.i 5C % Clayey sends. sand - ¢lay mizhures

ML [ o||| 'norganic sitts and very fine sands, ook Kour, sitty or clayay fine sands or clayey slits
V|| witR glight plaaticity
m SILTS & CLAYS oL W Inarganic clays of low to madium plasticity, gravelly dlays, sandy clays, silly clays,
235|  wes ) e
g % 2 QL r.:_.._.—_.'_. Crganig silts and organic sity clays of low plasticty
ERL . e -
g G § MH : : : : :: L | ij «+ Inorgariz slits, micaceous or diatomaceous Ang sandy or sifty soils, elasts sits
mgg SILTS & CLAYS bt
ELw LL > 50 CH W Inargaric clays of hlgh plastl::lly fat clays
OH _; E E E : : E § E i Qrganis clays of madmm te high plastielty, urganic silty clays, arganic silts
HIGHLY GRGANIC SOILS Pt L~ Peat and other highty arganic sods
OTHER SYMBOLS
|] = Drive Sample: 2-1/2" 0.0,
Meodified California sampler
Z, = Drive Sample: no recovery GRAIN SIZE CLASSIFICATION
T - nitial Water Lovel CLASSIFICATION | RANGE OF GRAIN SIZES
= - U8, Standar Graln Size
;-"r = Final Water Level L __ Sieve Sza in Milimaters
—~ — — = Estimated or gradational BUULLERS i Above 127 Above 205
material changa lina COBBLES t 1210 3 | 050782
— — = Observed material change line GRAVEL 1o Mo, & | 6.2 1o 476
coarse (o) 3" tn 34 ! 7E.2 lo 19.1
L aboratory Tasts fine {1} W4 o Na_ 4 : 18110 476
Laboratory Tes . : .
L SAND N, 4 In Mo, 200 4.76 18 0.074
Pl = Plaslicity Index coarse o) No.d Mo 10 4.76 b 200
_ ) Mesdium | Mo. 10 1o No. 40 2.00 150,420
El = Expansicn index fire ;Hm o No. 40 o No. 200 0,420 to 0.074
WCC = Unconfined Compression Test -
TR = Triaial Compression Test SIT & CLAY Below No. 200 Bl 0.074
GR = Gradational Analysis (Sieve}
K = Permeability Test
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APPENDIX A

GENERAL INFORMATION

The performance of 2 geotechnical engineering investigation of the site for the proposed
PFE 14 Acres residential subdivision located south of PFE Road, west of Cook-Riolo
Road in Placer County, California, was authorized by Mr. Jack Coulter on November 26,
2002. Authorization was for an investigation as described in our proposal letter dated
November 19, 2002, sent to our client, County Builder, LLC, whose mailing address is
3050 Tilden Drive, Roseville, California 95661-7942; telephone (916) 782-1640; fax
(916) 782-1810.

In performing this investigation, we made reference to a copy of a parcel map provided
by County Builders, LLC.

FIELD EXPLORATION

Three test borings were drilled on December 18, 2002 at the approximate locations
indicated on Plate No. 2, utilizing a John Deere Gator-mounnted drill rig. The borings
wete drilled to a maximum depth of approximately 15 feet below existing grade using
four-inch diameter continuous flight helical augers. At various intervals, relatively
undisturbed soil samples were recovered with a 2%-inch O.D., 2-inch LIV, California
sampler driven by 2 70 pound hand-driven hammer. The number of blows of the hammer
required to drive the 12-inch long sampler each 6-inch interval was recorded. The sum of
the blows required to drive the sampler the 12-inch interval, or portion thereof, are
designated the penetration resistance or "blow count” for that particular drive.

Immediately after recovery, the field engineer classified the soil and the ends of the tubes
were sealed with plastic caps to preserve the natural moisture content. Bulk samples
were collected of near-surface soils; the approximate locations of these samples are
indicated en Plate No. 2. The samples were taken to our laboratory for additional soil
classification and selection of samples for testing.

LABORATORY TESTING

Selected undisturbed soil samples were tested to deterrnine dry unit weight (ASTM
D2837) and natural moisture content (ASTM D2216).

One representative bulk sample was subjected to a Resistance value test (CT 301) and an

Expansion Index test (ASTM D4829). These test results are summarized on the attached
Plates No. Al and A2,

One near-surface soil sample was submitted to Sunland Analytical to determine the soil
pH and minimum resistivity (CT 643), suifate concentration {CT 417) and chloride
concentration (CT 422). Results from these tests are included as Plate No. A3.
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UBC Standard Ne. 29-2
ASTM D4829-88

MATERIAL DESCRIPTION:  Brown, fine sandy silt

EXPANSION INDEX TEST RESULTS

LOCATION: BI
! Sample Pre-Test Post-Test Dry Density Expansion
| Depth Moisture (%) Moisture (%) (pcf) Index *
i' 0-2' 8.7 17.9 110.4 17
|

CLASSIFICATION OF EXPANSIVE SOIL *+

EXPANSION INDEX POTENTIAL EXPANSION
0-26 Very Low
21-350 Low
51-90 Medium
81-130 High
Above 130 Very High

* Corrected to 50% Saturation

** From UJBC Tabie 29-C
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R-Vzlue at 300 pst exudation pressure = 39

rf_
RESISTANCE VALUE TEST RESULTS
(Califorma Test 301)
MATERIAL DESCRIPTION: Brown, fine sandy silt
LOCATION: Bl (-2
Specimen Diry Unit Moisture Exudation Expansion Pressure R
Na. Weight @ Compaction Pressure {dial) {psf) Value
(pcf) (%) {psi)
1 118 129 - 183 9 39 15
2 121 12.0 303 25 108 3%
3 122 11.1 43§ 36 169 36
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Sunland Analytical
11353 Pymites Way, Suits 4
Rancha Cordova, CA 93670
(916) 852-2557

Ilate Beported 01/03/2003
Date Submitted 1273172002

Ta: Troy KEamisky
Wallace-RKuhl & Associates,Inc.
3050 Industrial Blvd.
Waat Sacramenta, Ca 95691

. A
From: Gens Oliphant, Fh.D. \ Randy Horney /‘LZ\J

General Manmager % Lab Manager

The reported analysis was raqueosted for tha following Jlocatian:
Location ; 5373.02\FFE 14 ACRES Site ID : B1.
Your purchase order pumbsr is 5146.

Thank you for your business.

* For fature reference to this analysis Plaase usa SUN # 38624-74430.

EVALUATION FOR SOIL CORRDSION

So0il pH 5.79

Hinimuim Resistiwvity 6.97 ohm-pm {x1000)

Chloride 7.3 ppn oR. 00073 %

Sulfata 3.2 ppm 00.00032 %
METHOLS

"FH and Min.Resiativity CA DOT Tost #643 Mod.(Sm.Cell} -
Sulfate CA DOT Test #417, Chloride CA DOT Tost #422

v PFE 14 ACRES WKA NO: 5373.02
PFE Road DATE: 1/03
WMI«E}';EE'E'C%HH&& gf:}mm-l]-wﬁ(sf e Placer County, California PLATE NO: A3
\_'GEUT.DGIC & ENVIRONMENTAL SERVICES .
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APPENDIX B
EARTHWORK SPECIFICATIONS

PFE 14 ACRES
PFE Road
Placer County, California
WEKA No, 3373.02

FART 1: GENERAL
LT SCOPE
a. (seneral Description
This itern shall include all clearing of surface and subsurface structures, trees,
brush and associated items; preparation of surfaces to be filled, filiing, spreading,
compaction, observation and testing of the fill; and all subsidiary work necessary
to complete the grading of the building areas to conform with the lines, prades and
slopes as shown on the accepted Drawings,
b. Gectechnical Engineer

Where specific reference is made to "Geotechnical Engineer” this designation

shall be understood to include both the finm and the individual representatives of

that firm.

1.2 PROTECTION

d.

Adequate protection reasures shall be provided to protect workmen and passers-
by the site. Adjacent property shall be fully protected throughout the operations.
In accordance with generally accepted construction practices, the Contractor shall
be selely and completely responsible for working conditions at the job site,
including safety of all persons and property during performance of the work. This
requitemment shall apply continuously and shall not be limited to normal working

hours.

i
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Page B2

1.3

1.4

1.5

<. Any construction review of the Contractor's performance conducted by the
Geotechnical Engineer is not intended to include review of the adequacy of the
Contractor's safety measures, in, on or near the construction site.

d. Surface drainage provisions shall be made during the period of construction in a
manner to avoid creating a mulsance to adjacent arcas.

e The site and adjacent influenced areas shall be watcred as required to suppress

dust nuisance.

GEQTECHNICAL REPORT

i, A Geotechnical Engineering Report (WKA No. 5373.02, dated January 20, 2002)
has been prepared for this site by Wallace - Kuhl & Associates, Inc., Geotechnical
Engineers of West Sacramento, California [{916) 372-1434]. A copv is available
for review at the office of Wallace - Kuh! & Associates, Inc.

b. The information contained in this report was obtained for design purposes only.
The contractor is responsible for any conclusions he may draw from this report;
should he prefer not to assume such nisk, he should employ his own experts to

analyze available information and/or to make additional borings upon which to
base his conclusions, all at no cost to the Owner.

EXISTING SITE CONDITIONS

The Contractor shall acquaint himself with al} site conditions. 1f unshown active utilities
are encountered duning the work, the owner shall be promptly notified for instructions.
Failure to notify will make the Contractor liable for damage to these utilities arising from

Contractor's operations subsequent to his discovery of such unshown utilities.
SEASONAL LIMITS

Fili material shall not be placed, spread or rolled during unfavorable weather conditions.
When the work is interrupted by heavy rains, fill operations shall not be resumed until
field tests indicate that the moisture contents of the subgrade and fill materials are
satisfactory.

TR
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Page B3

PART 2:

2.1

PART 3;

PRODUCTS

MATERIALS

a.

All fill shall be of approved local materials from required excavations,
supplemented by imported fill, if necessary. Approved local materials are defined

as local granular soil free from sigmificant quantities of rubble, tubbish and

vegetation, and having been tested and approved by the Geotechnical Engineer
prior to use. Clods, rocks or hard lumps exceeding four inches (4") in final size
shall not be allowed in the upper two feet (2') of any fill placed in structural areas.
Imported fill materials shall be approved by the Geotechnical Engineer; they shall
meet the above requirements; shatl have plasticity indices not exceeding fifteen
(15), an expansion indices not exceeding twenty (20), a resistance value of thirty
(30) or higher; and, shall be of four-inch (4") maximum particle size.

Asphalt concrete, aggregate base, aggrepate subbase, and other paving products
shall comply with the appropriate provisions of the State of California (Caltrans)
Standard Specifications, dated July 1992.

EXECUTION

31

3.2

LAYOQUT AND PREPARATION

Lay out all work, establish grades, locate existing underground utilities, set markers and

stakes, set up and maintain barricades and protection of utilities--all prior to beginning
actual earthwork operations.

CLEARING, GRUBBING AND PREPARING BUILDING PAD, AND PAVEMENT

AREAS

A,

All vegetation to be removed; remnants from existing residential improvements
including, but not limited to, foundations, slabs, scptic systems including leach
fields, fencing, rubble, rubbish, demolition debris and loose and/or saturated
materials shall be removed and disposed of so as to leave the areas that have been
disturbed with a neat and finished appearance, free from unsightly debris.

Excavations and depressions resulting from the removal of such items, as well as

WA
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LY}

ta

any existing excavations or loose soil deposits, as determined hy the Geotechnical
Engineer, shall be cleaned out to firm, undisturbed soil and backfilled with
suitable materials in accordance with these specifications, Water wells, septic
tanks and leach fields shall be abandoned in accordance with Placer County
Department of Environmental Health requirements.

The surfaces upon which fill is to be placed shall be plowed or scarified to 2
minimum depth of at least twelve inches (12"), additional scarification may be
required to remove any observed roots. Subgrade preparation shall continue until
the surface is free from ruts, hummocks or other uneven features which would
tend to prevent uniform compaction by the selected equipment.

When the moisture content of the subgrade is below the optimum moisture
content, water shall be added until the proper moisture content is achieved.

When the moisture content of the subgrade is too high to permit the specified
compaction to be achieved, the subgrade shall be acrated by blading or other
methods until the moisture content is satisfactory for compaction.

After the foundations for fill have been cleared, plowed, or scarified, they shall be
disced or bladed until uniform and free from large clods, brought to the proper
muorsture content and compacted to not Jess than ninety percent (30%) of the

maxirmum dry density as determined by the ASTM D1557 Compaction Test.

PLACING. SPREADING AND COMPACTING FILL MATERIAL

a.

The selected fill material shall be placed in layers which when compacted shall
not exceed six inches (6") in thickness. Each layer shall be spread evenly and
shall be thoroughly mixed during the spreading to promote uniformity of material
1n each layer,

When the moisture content of the fill material is below the optimum moisture

content, water shall be added until the proper moisture content is achieved.

e
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Page B3

When the moisture content of the fill material is too high to permit the specified
degree of compaction to be achieved, the fill material shall be aerated by blading
or other methods until the moisture content is satisfactory.

After each layer has been placed, mixed and spread evenly, it shall be thoroughiy
compacted 16 at least ninety percent (90%) as determined by the ASTM D1557
Compaction Test. Compaction shall be undertaken wath equipment capable of
achieving the specificd density and shall be accomplished while the fill material is
at the required moisture content. Each layer shall be compacted over its entire
arca until the desired density has been obtained.

The filling operations shall be continued until the fills have been brought to the

finished slopes and grades as shown un the aceepted Drawings.

3.4 TESTING AND OBSERVATION

a.

Urading operations shall be observed by the Geotechnical Engineer, serving as the
representative of the Owner.

Field density tests shall be made by the Geotechnical Engineer after compaction
of each layer of fill. Additional layers of fill shall not be spread until the field
density tests indicate that the minimum specified density has been obtained.
Earthwork shall not be performed without the notification or approval of the
(Geotechnical Engineer. The Contractor shall notify the Geotechnical Engineer at
least rwo (2) working days prior to commencement of any aspect of the site
earthwork.

[f the Contracter should fail to meet the technical or design requirements
embodied in this Jocument and on the applicable plans, he shall make the
necessary readjustments until all work is deemed satisfactory, as determined by
the Geotechnical Engineer and the Engineer. No deviation from the specifications

shall be made except upon written approval of the Geotechnical Engincer or
Engineer.
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